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ABSTRACT
Teacher-education programs have the responsibility to prepare their future
teachers by instilling in them the desire, confidence, and ability to be reflective
practitioners, lifelong learners who continues to grow and develop professionally after
graduation (Klenowski, 2000). In an effort to fulfill this responsibility, Teacher-education
programs are beginning to make reforms to adhere to national standards, which prompt
them to create alternative means for assessing pre-service teacher’s performance and the
success of the teacher-education program. One such alternative is the electronic portfolio.
This study investigated the use of Louisiana colleges and universities’ electronic
portfolio system known as PASS-PORT. The purpose of this study was to predict the
factors that contribute to the impact PASS-PORT’s working portfolios have on preservice teachers’ learning of constructivist practices, confidence using technology, and
technology skills. To analyze survey data, the researcher used the Partial Least Squares
(PLS) approach to Structural Equation Modeling (SEM), which is a method for
estimating the likelihood of the success of PASS-PORT given information about other
factors that influence the use of PASS-PORT. (Falk & Miller, 1992).
Of the most important findings, the research suggests that pre-service teachers’
success of learning outcomes, as mentioned above, can be predicted by their infused use
of PASS-PORT. In order to achieve infusion they must follow through the levels of
use—frequency, routinization, and infusion. As pre-service teachers use PASS-PORT
more often it will become a part of their routine and eventually lead to their use of the
program to its maximum potential. Other contributing factors are explored.
vi

CHAPTER ONE
INTRODUCTION
Effectively preparing future teachers is one key aspect to improving student
learning in the K-12 setting. It is not sufficient enough for teacher-educators to simply
teach pre-service teachers content knowledge and pedagogy. They must instill in them
the desire, confidence, and ability to be a reflective practitioner-- a lifelong learner who
continues to grow and develop professionally after graduation (Klenowski, 2000).
Evidence of this importance exists in the current reform efforts of teacher education
programs across the United States. Standards provided by national organizations, such as
the National Council for Accreditation of Teacher Education (NCATE) (www.ncate.org)
and the Interstate New Teacher Assessment and Support Consortium (INTASC), provide
guidelines to universities for assessing the effectiveness of teacher education programs
and teacher candidate performance. These standards have prompted teacher-education
programs to create alternative means for assessing pre-service teachers’ performance and
the success of the teacher-education program.
One relevant approach to alternative assessment is the portfolio, which has been
used in educational settings for the past few decades. For pre-service teachers, a portfolio
is defined as “a structured collection of teacher and student work created across diverse
contexts over time, framed by reflection and enriched through collaboration, that has as
its ultimate aim the advancement of teacher and student learning” (Wolf & Dietz, 1998,
pg. 13). As technologies advance, traditional paper-based portfolios are evolving into
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electronic portfolios. Furthermore, electronic portfolios provide a convergence of
learning theory, alternate assessment, and technology.
Constructivism is a learning theory derived from the works of Jean Piaget,
Seymour Papert, Jerome Bruner, Lev Vygotsky, and John Dewey. In simple terms,
students learn by doing. A more complete definition suggests that learners in a
constructivist environment are “ ‘constructing’ their own knowledge by testing ideas and
approaches based on their prior knowledge and experience, applying these to a new
situation, and integrating the new knowledge gained with pre-existing intellectual
constructs” (Shelly, Cashman, & Gunter, 2002 pg. 6.45).
Constructivism has greatly impacted educators’ views on learning conditions and
appropriate instructional strategies that foster learning goals. Constructivist researchers
have recommended the creation and use of complex learning environments in an effort to
engage learners in knowledge construction, facilitate their understanding, and encourage
reflection on the knowledge generation process itself (Driscoll, 1994). Such learning
environments should:
•
•
•
•

engage learners in activities to the discipline in which they are learning;
provide for collaboration and the opportunity to engage multiple
perspectives on what is being learned;
support learners in setting their own goals and regulating their own
learning; and
encourage learners to reflect on what and how they are learning (Driscoll,
pg. 66).

In direct comparison, James Barton (1993) provides a summary of the strengths
that portfolios provide teacher-education:
•

Empowerment: the shift of ownership of learning from faculty to student;
2

•
•
•
•
•

Collaboration: the ability to allow students to engage in ongoing
discussions about content with both peers and teachers;
Integration: the ability to make connections between theory and practice;
Explicitness: the student’s focus on the specificity of purpose for the
portfolio;
Authenticity: the portfolio provides direct links between artifacts included
and classroom practice; and
Critical thinking: provided by the opportunity to reflect on change and
growth over a period of time (Georgi & Crowe, 1998, pg. 76).

According to Nanjappa and Grant (2003), computer technologies and
constructivism complement one another. In their literature review they outlined one
relationship of constructivism with technology by analyzing technology as a cognitive
tool in accordance with David Jonassen’s beliefs. Jonassen (1994) proposed that
technologies (particularly computers) should serve as cognitive tools aiding learners. He
defined cognitive tools as partners with the learner allowing them to build knowledge
bases and construct learning.
In a plenary session of Educause’s National Learning Infrastructure Initiative
(NLII), Margaret Haughey, editor of the Journal of Distance Education and professor at
University of Alberta, discussed how existing technologies could be used in the design of
effective teaching and learning experiences. She responded by affirming “technologies
enable us to choose authentic issues and problems. They enable learners and teachers to
enhance their learning and to learn different things in different ways” (Educause, 2003,
pg. 10). Haughey suggested that networked environments inspire community, an
important context for interaction between teachers and learners and between learners and
their peers that adheres to the theoretical notion that learning is socially constructed.
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As further evidence of the complementary relationship between technology and
constructivism, Nanjappa and Grant (2003) presented a case study of Winthorp
University in South Carolina. Teacher-trainers at the university developed an electronic
portfolio around a literacy-related topic. Electronic portfolios included data, reflection,
and critical responses shared with peers and other educators. Results of their study
indicated that the infusion of technology was facilitated by implementing constructivistbased activities, such as collaboration and cooperation in a group, resulting in the deeper
processing of content and the critical development of literacy skills and strategies.
Similarly, surveys completed by faculty and students at the University of
Washington after implementing electronic portfolios indicated a shift to learner centered
teaching as a result of the electronic portfolios “when instructors assign and/or produce
relevant artifacts for inclusion, assign artifacts for a specific purpose, give clear
guidelines for artifact selection, give examples of relevant or good reflection, give
examples of good design, and give feedback on quality, reflection, and design”
(Educause, 2003, pg. 29). Kathleen Yancy of Clemson University claims the electronic
portfolio should be viewed as a “lifelong tool that supports backward and forward
learning” (Educause, pg. 29). A look at the literature on portfolios and pre-service
teachers presents the varying purposes of portfolios and benefits that support Yancy’s
description of learning.
Summary of the Literature
In the mid-1980’s, portfolios entered the education realm. Some of the earliest
portfolios used in education were used in college writing classes as a substitute for
4

proficiency exams (Belanoff, 1991). This form of alternative assessment eventually made
its way into K-12 classrooms, with the emphasis on a showcase for student-learning
(Barrett, 2005). In time, some educators began to use portfolios as a learning strategy.
Porter and Cleland (1995) initially implemented portfolios in their secondary classrooms
as an alternative to traditional assessment. Soon they realized the impact portfolios had
on students’ reflection of their own learning and began to appreciate portfolios as a
learning strategy.
As portfolio use becomes more widespread, there are multiple contexts that
portfolios can be used in—K-12, higher education, and professional portfolios (Barrett,
2005). Within the different contexts are various portfolio types. Existing literature
attempts to distinguish between types of portfolios based on the purpose of the portfolio.
But, labels are often used inconsistently causing confusion. Although she did not
originate these terms, Dr. Helen Barrett (Barrett & Knezek, 2003) proposes four main
varieties of portfolios, depending on audience and purpose. These four portfolio types
form a consensus and provide clear labels of the purposes for using portfolios as found in
the literature. Barrett’s portfolio types will be discussed in more detail in the following
chapter.
Research exploring pre-service teachers’ perceptions of portfolio purposes implies
that it is the teacher-educator’s responsibility to help pre-service teachers make explicit
links among their coursework, field experiences, and pedagogical beliefs to build
effective understanding and use of portfolios instructionally and professionally (Meyer &
Tusin, 1999; Milman 2002).
5

Literature on portfolio use also proposes several benefits relative to student
learning. Several researchers have documented benefits of reflective practice through the
use of portfolios (Anderson & DeMeulle, 1998; Chang, 2001a, 2001b; Lyons, 1998;
McKinney, 1998; Piper, 2000; Stone, 1998). It is the process of reflection that transforms
the portfolio from a mere collection of work to a tool for lifelong learning and
professional development (Foote & Vermett, 2001). Barrett (1998) has suggested that
portfolio artifacts should be connected to standards or learning objectives. Several
researchers (Lyons, 1998; McKinney, 1998; Stone, 1998) have suggested that reflection
is an ongoing process that requires time, as is facilitated by the portfolio process.
Researchers have also begun to discover unintended benefits of portfolio usage
through its impact on teacher-educators and teacher education programs. Increased
interaction between teacher-educators and pre-service teachers and the influence for
change in teacher-educators’ practices are two such unintended benefits (Anderson &
DeMeulle, 1998; Johnson, 1999; Klenowski, 2000; Verkler, 2000; Walker, 2000).
Concurrent with reform in teacher education programs, technology is rapidly
being integrated in K-12 classrooms. In response, NCATE is requiring teacher-education
programs to effectively prepare pre-service teachers to use technology to maximize
student learning. Pre-service teachers need more than one technology course to be
proficient in integrating technology (Stuhlmann & Taylor, 1995). They need to interact
with the technology regularly and repetitively and reflect upon their learning and usage to
become confident and proficient in incorporating technology in their future classrooms
and in other educational contexts (Stuhlmann, 1998). One opportunity for pre-service
6

teachers to interact with technology emerges as universities are beginning to reform their
traditional paper-based portfolios to electronic portfolios that can be stored and displayed
on CDs, DVDs, or on the Internet.
Electronic portfolios contain the same types of information as traditional
portfolios described earlier and can be created for the same purposes, but the information
is collected, stored, and managed electronically with computerized text, graphics, sound,
and video (Lankes, 1995). Electronic portfolios also afford new benefits for users,
including increased storage capacity (Georgi, & Crow, 1998; Lankes, 1995), portability,
(Georgi & Crow, 1998; Milman, 1999) and the potential for improved technology skills
and self-efficacy of users (Barrett, 2000; Kovalchick, Milman, & Elizabeth, 1998;
McKinney, 1998; Morris & Buckland, 2000; Piper 2000; Piper & Eskridge, 1999; Rogers
& Miltenoff, 2002).
The nature of electronic portfolios overcomes several problems that traditional
paper portfolios create such as storage, portability, and connection to multiple standards.
Stored on either CD-ROMs, Zip disks, or the World Wide Web (WWW), electronic
portfolios can conveniently save space by storing digitized print-based materials, as well
as digital photos, sound recordings, and videos (Barrett, 2001; McKinney, 1998; Tuttle,
1997). Kankaanranta, Barrett, & Harntell-Young, 2000 (as cited in Barrett, 2001) list the
following benefits of developing electronic portfolios:







Minimal storage space
Easy to create back-up files
Portability
Long shelf life
Learner-centered
Increases technology skills
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Through hypertext links it is easier to make argument that certain standard
are met
Accessibility (especially web portfolios)

It should be noted, that electronic portfolios do create some disadvantages:






Time
Computer lab availability and equipment problems
Cross-platform compatibility
Technical processes and skills
Need for technical support (Piper, 1999)

Research on the use of electronic portfolios with pre-service teachers stated that
incorporating technology into the portfolio process positively affects the pre-service
teachers’ knowledge of computers and technical skills (Piper, 1999; Holt, 1997; Bartlett,
2002; Kovalchick, Milman, & Elizabeth, 1998; Ascherman, 1999; Morris & Buckland,
2000; McKinney; 1998; Wright, Stallworth, & Ray, 2002). PASS-PORT is an electronic
portfolio that provides the availability of traditional portfolio benefits as well as the
unique benefits of electronic portfolios.
PASS-PORT : Professional Accountability Support System Portfolio
As required by policy to have accountability systems in place, the state of
Louisiana is has created a Web-based electronic portfolio system for higher education
institutions supported by a grant from the Louisiana Board of Regents Center for
Innovative Teaching and Learning (CITAL). In response to the (NCATE) 2000
Standards, university faculty members and graduate assistants from the University of
Louisiana at Lafayette and Xavier University of Louisiana in New Orleans developed,
tested, and implemented the Professional Accountability Support System, referred to as
PASS-PORT. PASS-PORT is a Web-based interactive system that “offers teacher
8

candidates, university faculties, and university administrators the tools needed to gather,
track, evaluate, and report performance data on initial and advanced candidates”
(University of Louisiana at Lafayette, 2002, n.p.). PASS-PORT directly addresses the
NCATE requirements that higher education institutions:
•

have a viable performance assessment system in place that makes
professional education programs accountable for demonstrating how they
prepare teachers and support personnel to impact K-12 student learning
(Standard 2);

•

have coherent system to manage and evaluate field experiences and
clinical practice of student interns (Standard 3);

•

have a systematic means of collecting and analyzing faculty evaluation
data and how faculty use these data to improve their teaching, scholarship
and service (Standard 5) (PASS-PORT web site, n.p.)

More importantly teacher candidates may find three potential benefits from PASS-PORT:
(1) a tool for the creation of standards-based portfolios, (2) a mechanism for sending and
receiving feedback on portfolios, and (3) portability of portfolios to other universities and
to state professional development systems (See Fig. 1.1 for a sample working portfolio).
Likewise, PASS-PORT provides university faculty with a system to collect data, manage
and evaluate candidate performance based on coursework, field experiences and clinical
practice. University faculty can use the data to improve their teaching, scholarship, and
service. PASS-PORT is currently being implemented in 20 Louisiana higher education
institutions.
Statement of the Problem
Electronic portfolios that were implemented in response to national standards,
were implemented with one primary purpose of assessing pre-service teachers’ learning.
9

Ascherman (1999) (as cited in Galloway, 2002) gathered data on the required
development of electronic portfolios and found a great deal of negativity in student
concerns and technology issues. One concern is the loss of computer-site accounts upon
graduation. A more unsettling concern is students’ failure to connect technology to
anything but their technology class and the resulting failure to apply their technology
training to other aspects of their professional development.

Figure 1.1 Sample Working Portfolio
In addition, initial studies of pre-service teachers’ use of electronic portfolios are
limited to descriptions of the development and implementation process answering
questions about how programs are being implemented, what media is used to store
portfolios, and initial logistical advantages and disadvantages (Andrews, Ducharme, &
Cox, 2002; Kosters & Ritzen, 2000; Morris & Buckland, 2000; Rogers & Chow, 2000;
Yost, Brzycki, & Onyett, 2002). A few researchers are beginning to discuss the impact
electronic portfolios may have on student learning, teacher educators, and the teacher
10

education program (Chang 2001a, 2001b; Kovalchick, Milman, & Elizabeth, 1998;
McKinney, 1998; Morris & Buckland, 2000; Piper, 2000; Piper & Eskridge, 1999; Roger
& Miltenoff, 2002).
PASS-PORT has the potential to change these negative concerns and influence
learning. The purpose of this study was to identify the factors that contribute to the
impact PASS-PORT’s working portfolios have on pre-service teachers’ learning of
constructivist practices, confidence using technology, and technology skills.
Significance of the Study
Research on PASS-PORT’s impact on teacher education programs has several
potential benefits. As mentioned earlier, current research focusing on the use of
electronic portfolios by pre-service teachers is limited in scope to descriptive studies, as
is common with research regarding any new education innovation at the onset. Other
researchers recognize the potential and need for further research in this area (Barrett &
Knezek, 2003; Chang 2001a; McKinney, 1998). Barrett and Knezek declare “the time is
right to move beyond implementation issues to research and evaluation” (pg. 5). In the
white paper for the REFLECT initiative (Researching Electronic Portfolios and Learner
Engagement), Barrett (2005) questions how electronic portfolios can “match the needs of
the institution for valid and reliable data for accreditation and accountability while still
meeting the needs of learners for formative assessment to enhance and support the
learning process” (pg. 8). A study moving beyond the implementation to the impact of
electronic portfolios has theoretical significance by providing information on how an
accountability portfolio system such as PASS-PORT can be used in support of the
11

learning process by encouraging pre-service teachers’ learning of constructivist practices
and technology skills and increasing their confidence. Because PASS-PORT is also being
implemented in the K-12 setting as part of the teacher assessment process, this study has
practical significance by providing useful information to university administrators and
faculty on improving the implementation of the pre-service teachers’ PASS-PORT
program as a precursor to the K-12 assessment portfolio (see Andrews, Ducharme, &
Cox; ULL, 2002.).
A study exploring the factors that contribute to the impact of PASS-PORT on
constructivist learning practices could provide evidence relating to learning of pre-service
teachers and formulate suggestions for improved teacher-education programs or training
of pre-service teachers. Because effective technology integration is congruent with
constructivism (Vanatta & Beyerbach, 2000), it would also be beneficial to see how
PASS-PORT impacts pre-service teacher’s technology skills and confidence in
integrating technology professionally, organizationally, and instructionally and what
determines the greatest impact.
Research Questions
The aforementioned theoretical concepts have directly influenced the
development of the proposed research questions. This study was guided by the following
broad research questions.
(1)

What factors predict the impact of PASS-PORT on learning of preservice teachers at Louisiana Universities?
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(2)

What factors predict the impact of PASS-PORT on pre-service
teachers’ technology self-efficacy by improving confidence and skills
in using technology?

The following hypotheses were also investigated:
(1)

The teacher-educators’ philosophy of how pre-service teachers learn
will predict the teacher-educators’ use of facilitative practices.

(2)

The teacher-educators’ use of facilitative practices will predict the preservice teachers’ individual commitment to PASS-PORT.

(3)

The pre-service teachers’ satisfaction with PASS-PORT will predict
their individual commitment to PASS-PORT

(4)

The pre-service teachers’ perceptions of technology (relative
advantage, compatibility, complexity, trialability, and observability)
will predict the pre-service teachers’ satisfaction with PASS-PORT.

(5)

The pre-service teachers’ individual commitment to PASS-PORT will
predict their frequency of use and routinization of use.

(6)

The pre-service teachers’ frequency of use will predict routine use and
routine use will predict infused use.

(7)

The pre-service teachers’ infused use of PASS-PORT will improve
their learning of constructivist learning practices.

(8)

The pre-service teachers’ infused use of PASS-PORT will improve
their technology skills.

(9)

The pre-service teachers’ infused use of PASS-PORT will improve the
pre-service teacher’s confidence using technology.
Limitations

As in all research this study has some limitations. One possible limitation of the
study is the novelty effect. Since PASS-PORT is relatively new, enthusiasm may skew
data. Other potential limitations include low response rate of surveys. Although 69
13

surveys were collected, and small sample sizes is sufficient for PLS methodology, only 4
of the 10 universities contacted participated. Another potential limitation is with the
researcher-created survey. Because a suitable survey applicable directly to PASS-PORT
does not exist, the researcher developed one. Although the survey was reviewed by
content experts and piloted for wording, etc. the semantic differential questions were
misunderstood and left unanswered. This required the removal of two constructs from the
model and subsequent revision of the model.
Definition of Terms


Artifact- selected work included in a portfolio



Constructivism- theory of learning where the student is actively involved in
constructing knowledge by connecting it to existing knowledge and prior
experiences.



Electronic portfolio- same as a traditional portfolio, but artifacts are collected,
stored, and managed electronically with computerized text, graphics, sound, and
video (Lankes, 1995) Also referred to as digital portfolios, Web-based portfolios,
multimedia portfolios, e-folios, and telefolios.



Metacognition-self-monitoring or self-control process of learning (Nanjappa &
Grant, 2003).



PASS-PORT – Professional Accountability Support System- is a Web-based
interactive system that gathers, tracks, evaluates and reports performance data on
initial and advanced candidates.
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Portfolio- a collection of artifacts selected by student and/or teacher usually
includes some set criteria for selection and a reflection or rationale for choosing
the artifact.



Reflexivity- (in this study) the process of reflecting on one’s learning and/or
teaching



Teaching portfolio- structured collection of teacher and student work created
across diverse contexts over time, framed by reflection and enriched through
collaboration, which has as its ultimate aim the advancement of teacher and
student learning (Wolf & Dietz, 1998).

15

CHAPTER 2
REVIEW OF RELATED LITERATURE
Because the use of electronic portfolios in teacher education programs is
relatively new, published empirical research is limited. However, there is an abundance
of research on the use of traditional paper portfolios with pre-service teachers. Since
electronic portfolios derived their roots from traditional portfolios, this researcher
compared the prevalent research on traditional portfolios with pre-service teachers and
emerging research on electronic portfolios in pre-service education programs. As
expected, this comparison showed common themes relating to: Purposes (types) and
Benefits (Reflection, Increased interaction, Teacher change). Literature on electronic
portfolios also uncovered unique benefits to pre-service teachers in the area of technology
knowledge. The following review of the literature will first discuss implications from
portfolio usage in pre-service teacher education programs combining both traditional and
electronic portfolios research and then examine the areas of research unique to the use of
electronic portfolios.
Purposes of Teaching Portfolios
According to Wolf & Dietz (1998), the shift in beliefs and practices about the
preparation, professional development, and assessment of teachers has led educators and
scholars to explore the possibilities of teaching portfolios. Following a review of
literature about teaching portfolios, they propose three distinct models that have emerged
in practice: (1) Learning portfolio, (2) Assessment portfolio, and (3) Employment
Portfolio. Although all three models share essential features—purposeful, selective,
16

diverse, ongoing, reflective, and collaborative-- the three models are distinguished from
one another by their primary purpose. This purpose, in turn, determines the author and
audience and the structure, content, and process.
Learning portfolios promote teachers’ reflection and ownership over the learning
process; assessment portfolios present educational organizations with information about
teachers’ effectiveness; and employment portfolios provide prospective employers with
information about teachers’ suitability for a position. Likewise the varied purpose of the
portfolio determines the author and audience of each (See Fig. 2.1) (Wolf & Dietz, 1998,
p. 17).

Author
Audience

Learning Portfolios Assessment Portfolios

Employment Portfolios

Teacher

Teacher/
Prospective Employer

Teacher/
Educational
Organization
Educational
Organization/
Public

Teacher/
Colleagues

Prospective Employer

Figure 2.1
Portfolio Authors and Audiences
The structure (form), content, and process of the portfolio are also influenced by
the purpose. Relative to the purpose, (1) portfolio structures can range from open-ended
to highly organized, (2) portfolio contents can range from personal collections to
standardized sets of performance, and (3) portfolio processes can range from ongoing
self-assessments to formal evaluations of teacher performance. Figure 2.2 describes the
portfolio possibilities (pg. 19).
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Learning Portfolio
Structure Open-ended, teacher
determined.

Assessment Portfolio

Employment Portfolio

Highly structured,
Standardized.

Semi-structured.

Content

Wide variety of
teacher-selected work
and records related to
self-selected goals.

Clearly specified and
selective set of teacher
work and records, as well
as standardized
assessments.

Usual job search
documents, such as
resume, transcripts,
recommendations, along
with slender set of teacher
work and records.

Process

Teachers choose own
goals and build
portfolio that reflects
these goals. Teachers
self-assess with
assistance of peers or
mentors.

Teachers follow
guidelines for building a
portfolio according to
instructions from the
organization conducting
the assessment.
Assessment is formal and
psychometrically sound.

Teachers customize their
portfolio to match the job
requirements. Prospective
employer assesses
teacher’s qualifications
based on school or district
needs and criteria.

Figure 2.2
Portfolio Possibilities
Wolf & Dietz (1998) discuss the strengths and limitations of each portfolio type.
Learning portfolios are flexible and promote independence and learning, yet they may not
provide a broad enough view of teacher performance and are too unwieldy for
employment purposes. The assessment portfolio presents a comprehensive and
standardized view of what the teacher knows and is able to do, yet may sacrifice
individual learning goals. The employment portfolio can show a more detailed and
flattering view of a teacher’s potential than one-page resumes, yet it is biased towards the
teacher’s self-selected strengths. Carefully considering the strengths and weaknesses of
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each portfolio type will guide all stakeholders in making informed decisions when
designing and implementing teacher portfolios.
Another literature review conducted by Jerry P. Galloway (2002) examined
research that classifies teaching portfolios into purpose types. One report summarized by
Galloway was conducted by Prince George’s County Public Schools in Virginia (2002),
which distinguishes three types of electronic portfolios. Similar to Wolf & Dietz’ (1998)
types are the Process and Showcase portfolios. The Process portfolio, like Wolf & Dietz’
learning portfolio, incorporates a student’s reflection through journals and logs, thus
documenting a learning process showing how the student works toward learning goals.
The Showcase portfolio, similar to Wolf & Dietz’ assessment portfolio, is product
oriented and is intended for summative evaluation of a student’s mastery of key
curriculum outcomes. The school district does not define an employment portfolio as
Wolf & Dietz suggest. Instead, its third type is the Documentation portfolio, which is a
working portfolio including everything from drafts to completed work.
Dr. Helen Barrett developed a list of criteria for portfolio design and trends in
electronic portfolio use as part of a discussion conducted by the E-PAC (Electronic
Portfolio Action Committee) (Barrett & Knezek, 2003). In the publishing criteria she
proposes four varieties of portfolios, depending on audience and purpose:





Learning portfolio (a reflective journal with artifacts)
Assessment portfolio (a highly structured portfolio demonstrating
achievement of learning goals or standards)
Employment or Marketing portfolio (a semi-structured portfolio)
Showcase portfolio (a collection of artifacts, with reflections, that
demonstration growth over time, highlighting specific achievements)
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These four portfolio types form a consensus of the purposes for using portfolios
previously mentioned and may help clarify the confusion of labels for portfolio purposes.
Furthermore, the assessment portfolio is sometimes referred to as an accountability
portfolio.
In addition to the above literature reviews, research includes studies addressing
pre-service teachers’ purposes or perceptions of creating teaching portfolios (Meyer &
Tusin, 1999; Milman, 1999, 2002). Meyer & Tusin (1999) recognized the influence of
teachers’ views of portfolios on how they conceptualize and use portfolios. The
researchers define two related types of portfolios-- process-oriented (student portfolios)
and product-oriented (professional portfolios). Their semester-long study followed 20
elementary education majors, 10 students completing their final methods coursework and
10 students completing student teaching. They used informal surveys about portfolios
and a motivational survey designed for teachers (Patterns of Adaptive Learning Survey,
PALS) that reflects achievement goal theory—mastery-oriented (process) and
performance-oriented (product). The surveys were collected early in the spring semester
and later in the summer semester.
Results from the PALS pedagogical beliefs subscales were analyzed into
descriptive cases. Three typical patterns emerged: (1) Moderate perspective—slightly
higher process beliefs than product beliefs, (2) Product perspective—low process beliefs
and high product beliefs, and (3) Process perspective—higher than average process
beliefs, but lower than average product beliefs. More than half of the teachers in the
study (12 of 20) are representative of the Moderate perspective, suggesting that pre20

service teachers' knowledge about and experience with teaching portfolios is a complex
mixture of process and product. Four pre-service teachers endorsed performance beliefs
in their teaching and are representative of the Product perspective. One pre-service
teacher from this perspective reflected only on professional portfolios, with no mention
of students’ use. The remaining four pre-service teachers endorsed process goals more
than product goals and are representative of the third perspective, Process perspective.
One pre-service teacher in this perspective “emphasized growth, or portfolio process, and
seemed aware of the student portfolio as being as much for the child as the teacher” (pg.
136).
Meyer & Tusin’s (1999) implications of the above results suggest that it is the
teacher educators’ responsibility to help pre-service teachers make explicit links among
their coursework, field experiences, and their pedagogical beliefs to build effective
understanding and use of portfolios. Helping pre-service teachers understand this
interaction will benefit them by encouraging them to employ both process and product
beliefs and utilize both types of portfolios to enhance professional growth and student
learning.
Another study examined pre-service teachers electively enrolled in a pilot course
on creating Web-based electronic portfolios at the University of Virginia (Milman, 1999).
One area explored in this study is pre-service teachers’ purposes for creating electronic
portfolios. All of the nine students, including those who were not graduating that
semester, stated their purpose of creating portfolios to make themselves more marketable
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for jobs—an employment portfolio (as described by Wolf & Dietz, 1998 and Barrett &
Knezek, 2003).
Milman (2002) followed up the study by examining 17 of 30 former pre-service
teachers who had taken the course in 1998, 1999, and 2000. Analysis of the data found
that the participants believed their digital teaching portfolios as useful in the employment
process (as suggested by the pilot study’s participants’ purpose for creating the portfolio).
However, data suggests the electronic portfolio did not play a pivotal role. When asked
whether their electronic portfolio played a role in their gaining employment, 40%
responded that their portfolio did play a role (33% “Strongly Agree,” 7 % “Agree”) and
60% responded that they did not believe the portfolios had played a role at all (20 %
“Strongly Disagree,” 40% “Disagree”).
Milman (2002) also examined whether or not participants had continued to update
and maintain their portfolios (which might imply a change in purpose to a learning or
professional development portfolio). All of the participants, except one, expressed a
desire to update their electronic portfolios; however, several barriers (i.e. confliction in
time, resources support, teaching responsibilities and other demands) prevented teachers
from updating and maintaining digital teaching portfolios. Contrary to expectations, these
digital teaching portfolios did not continue to serve as professional development tools. As
a result, Milman suggests the obligation of teacher educators to make connections
between colleges of education and school districts to help teachers continue revising their
digital portfolios, so they may continue to reflect on their practice. The need for this
support is even more critical as new teachers are required to complete digital portfolios as
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part of their statewide teacher assessment (Andrews, Ducharme, & Cox, 2002; PASSPORT, n.d.).
The above literature reviews and studies demonstrate the variance of portfolio
purposes and types. Yet, while the purposes of portfolios may vary, all teaching
portfolios share common goals—connections between teaching, learning, reflection, and
evaluation (Baron & Colins, 1991; Wolf, 1996; Zidon, 1996 as cited in Johnson, 1999).
This common goal is also one of the major benefits of teaching portfolios. The studies
that follow address the common benefits of using portfolios, both traditional and
electronic, with pre-service teachers.
Benefits
By definition, a portfolio will promote reflective practices of its creators.
According to Bhattacharya (2001), “the process of action-reflection is built in the
formation of an e-portfolio” (Action Reflection, para. 2). Several other researchers have
documented benefits of reflective practice through the use of portfolios (Anderson &
DeMeulle, 1998; Chang, 2001a, 2001b; Lyons, 1998; McKinney, 1998; Piper, 2000;
Stone, 1998). Yet, the benefits of using portfolios in teacher education programs do not
stop there. Researchers have also begun to discover unintended benefits of portfolio
usage through its impact on teacher educators and teacher education programs. Increased
interaction between teacher educators and pre-service teachers and the influence for
change in teacher educators’ practices are two such unintended benefits (Anderson &
DeMeulle, 1998; Johnson, 1999; Verkler, 2000).
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Reflection
According to Foote and Vermette (2001), the “process of reflections is what
makes the portfolio a tool for life-long learning and professional development instead of
merely a collection of work.” The portfolio author should make a connection between
each artifact and the intended goal or objective. If the portfolio purpose is to demonstrate
improvement, the author should explain how the selected artifact provides evidence of
growth. Whereas, if the goal is to demonstrate a standard, then a justification should be
provided. Barrett (1998) agrees by claiming an electronic portfolio without connections
to standards allows the purpose to be “lost in the noise, glitz, and hype” (para. 3).
Consider the following response from a teacher intern:
I just didn’t realize that until that whole discovery…I just
didn’t realize that until I did the portfolio… Now it’s a conscious
decision… That is what the process is about. It helps to bring
things to cognition…through these conversations with people, it
helps bring it to that part of your brain where you can realize that
you know it and that is it important to you. (Teacher Intern)
(Lyons, 1998, pg.115).
This intern’s realization demonstrates the impact creating a portfolio had on encouraging
reflective practice. The intern was one of 10 participants in a longitudinal study involving
3 cohorts of students at the University of Maine’s Extended Education Program (ETEP).
Lyons (1998) examined the meaning students give to their experiences of learning about
and engaging in reflection through the portfolio process. Her analysis in this pilot study
led to four observations that suggest hypotheses for future testing:
(1) That several elements and processes of reflection seem present from
the simplest, initial, or even the most difficult efforts at it (pg. 119).
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(2) That critical conversations interrogating portfolio entries and their
significance provide a scaffold that fosters teacher awareness of their
knowledge of practice. This reflective interrogation can become a
mechanism for continued growth (pg. 121).
(3) That the process of reflection reveals over time significant aspects—
knowledge—of teaching practice that becomes identified as part of
one’s teaching philosophy and emerge embedded in one’s conscious
practice (pg. 123).
(4) That the processes of reflection that come about through public,
collaborative inquiry, paradoxically involve at the center learning
about self, about the values one holds about teaching and learning (pg.
124).
Lyons concludes her study be redefining reflection: “Reflection in teaching is a process
that takes place over long periods of time in which connections, long strands of
connections, are made between one’s values, purposes, and actions towards engaging
students successfully in their own meaningful learning” (pg. 126).
Results from Stone’s (1998) study of two groups of student teachers concur with
Lyon’s (1998) suggestion that reflection is an ongoing process that takes place over time.
Group 1 consisted of 25 cohort students who received immense support from professors
and began their portfolio creation five months before Group 2, 60 teachers from the
mainstream teacher preparation program. Results from surveys and interviews found that
all of Group 1 (which had longer time to complete the portfolio process) and 68% of
Group 2 perceived portfolios as a means to encourage reflection and learning about
teaching.
The Collaborative Learning Instructional Methods Block (CLIMB) at the
University of Nevada, Las Vegas is similar to the Group 1 cohort in Stone’s (1998) study.
CLIMB is an experimental cohort program in which undergraduate elementary education
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majors attend classes together and work cooperatively with instructors, field supervisors,
and local teachers. McKinney (1998) studied five participants who chose to extend their
work of electronic portfolios from the prior semester instead of completing traditional
paper portfolios. Analysis of the five sets of portfolios found that the second portfolios
included fewer artifacts and more reflective commentary. Likewise, the second portfolios
“seemed to focus more on stepping back, taking an even more reflective stance” (pg. 93).
McKinney also agrees with Lyons (1998) and Stone (1998) stating “there is some value
in scaffolding the development of portfolios over time” (pg. 101).
Other studies support the benefit of portfolios on pre-service teachers’ reflective
practice:


“The Electronic Portfolio Project,” examined two successive groups of
teacher candidates (6 in the spring term, 6 in the fall term) involved in a
reading methodology course as they created electronic portfolios in either
Hyperstudio or HTML templates. Analysis of interviews, portfolio reflections,
and field records supports the desired effect of reflective teaching. Results
indicate students were involved in self-assessment and self-reflection as they
described, explained, and defended their selection of artifacts (Piper, 1999,
2000).



Chang (2001a, 2001b) constructed and evaluated The Web-based Learning
Portfolio (WBLP) for university students in Taiwan. The pilot WBLP was
used in a “Computer and Instruction” course within the Pre-service teacher
education program. Allowing students to write their self-reflection and self26

assessment statements in the WBLP system “aims at providing them the
opportunity to profoundly reflect on their learning process and
outcomes”(Chang, 2001a, pg. 146). The 35 pre-service teachers completed a
user evaluation survey consisting of statements and a 5 point-rating scale, with
5 being “Strongly Agree” and 1 being “Strongly Disagree”. Responses to the
following statements regarding reflection were positive:
o The writing process for self-reflection and assessment records helps
me to grasp and reflect on genuine learning process (80% agree with a
mean of 4.27).
o Teacher feedback helps me to reflect on my merits and shortcomings
in learning (93% agree with a mean of 4.43).
o The feedback from peers helps me to reflect on my merits and
shortcomings in learning (90% agree with a mean of 4.40).


Anderson and DeMeulle (1998) mailed an open-ended questionnaire to
127 purposefully selected teacher educators who used portfolios with preservice teachers. Twenty-four completed questionnaires were received
back representing 22 universities and 13 states. When asked the purpose
for using portfolios, 92% responded with “encouraging student selfassessment and reflection” (pg. 26).

Increased Interaction
In addition to recognizing the benefit of reflective practices, education researchers
are discovering added benefits of increased interaction among pre-service teachers and
between pre-service teachers and teacher educators (Calfee & Perfumo, 1993; Lambdin
& Walker, 1994; and Lucas-Lescher, 1995 as cited in Cook-Benjamin 2001). Results
from Anderson and DeMeulle’s (1998) questionnaire (as described above) found that
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teacher-educators reported that they are more flexible in their interactions with preservice teachers. When asked how they plan to use their electronic portfolios in the future
(both during and after their teacher education program), elementary pre-service teachers
at the University of Hawaii at Manoa responded they would share them with students
(10.13%) and with other teachers (3.8%) (Bartlett, 2001). Similarly, Verkler (2000)
found increased dialogue between student and professor as they “work together in a
collaborative effort to enhance the student’s development as a reflective educator” (pg.
120).
The College of Education at the University of Illinois incorporated a technology
competencies database (TCD) which represented a portfolio approach to learning where
students select content to be submitted and are creating a coherent summary of their
work. The TCD provided a means for individual student and teacher interaction.
Students use the TCD to describe their competencies connected to NCATE and ISTE
standards and instructors responded to student descriptions (Waugh, Levin, & Buell,
1999).
Some universities, like the University of North Florida, are actually developing
projects utilizing electronic portfolios with goals relating to increasing interaction (Holt,
1997). In the Lone Star 2000 Project, Holt lists two of the primary project goals as:



To build a community of learners which effects real change in the teaching
and learning process; and
To strengthen the link between partner school participants, including K-8
educators, parents, students, school volunteers, university faculty and
students, and business partners (pg. 1).
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Additionally, Chang’s (2001a) Web-based learning portfolio purposefully included a
portfolio discussion board that allows interaction between teacher and student to occur
regularly, at any time on the World Wide Web.
Teacher Change
As portfolios afford increased interaction through collaboration and dialogue, an
impact on teacher educators is bound to occur. One study conducted in the Curriculum
and Instruction Department of the Hong Kong Institute of Education explored the
“interrelationships of curriculum, assessment, and pedagogy by analyzing pre-service
teachers’ and lecturers’ experiences of using portfolios for the development and
assessment of intended learning outcomes” (Klenowski, 2000, pg. 215). Data were
collected through interviews, observations, documentary evidence, video recordings and
surveys with a sample of 40 pre-service teachers. Quantitative data were collected by prequestionnaires (N=508) and post-questionnaires (N= 137) designed to record how preservice teachers understand and perceive portfolio use, develop skills, and view the
impact of portfolio assessment on pedagogy. Findings suggested significant impacts on
lecturer teaching styles.
There was far greater: facilitation of learning; less exam orientation; more
efficient time management in classroom teaching; greater flexibility and freedom;
a change of pedagogic approach and style; guidance to students in the
developmental process; responsibility to students in collection and selection of
materials; trust in students to work in groups (pg. 227).
Another institution that documented change is the focus of Johnson’s (1999)
ongoing single case study of the implementation of a Professional Portfolio requirement
as part of an application for student teaching (Internship I and Internship II). Since the
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portfolio’s inception in 1994, approximately 550-650 portfolios are reviewed yearly by
faculty, graduate students, and local school administrators. Data collected from
interviews with selected reviewers, surveys, and observations suggest that the portfolio
review process “served as a catalyst for substantive analysis of teaching philosophy,
methods, and goals” (pg. 40). The process also provided a framework for faculty to think
and engage in critical discourse ranging from educational philosophy to teaching models
and reflective strategies.
Another researcher (Verkler, 2000) described the above College of Education’s
portfolio implementation six years after the initial implementation. Verkler describes
changes that have occurred as a result of the aforementioned faculty collaboration and
dialogue. In response to concerns that students lack the initial skills for reflecting on their
learning, students are now encouraged to refer to the “Three R’s of Reflective Writing”
within the university’s portfolio guidelines created in 1997 (pg. 118). Furthermore,
reflective writing has been infused in the whole College of Education’s curriculum.
Therefore, the use of portfolios with pre-service teachers not only influenced their
reflective practices, but impacted change in the teacher education program beneficial to
future pre-service teachers’ learning.
Unique Characteristics and Benefits of Electronic Portfolios
As shown in the literature discussed above, both traditional portfolios and
electronic portfolios share mutual purposes and types, as well as common benefits.
However, the technologies used to create electronic portfolios allow the process of
developing a portfolio to occur over great spans of time as suggested necessary in
30

achieving effective student learning by McKinney (1998), Lyons (998) and Stone (1998).
As a result, distinct characteristics that refine portfolio purposes and types and afford
unique benefits to learners are created.
Electronic Portfolio Process
Earlier, this review listed Dr. Helen Barrett’s consensus of ways to publish electronic
portfolios (Learning, Assessment, Employment, and Showcase). Barrett (2000) also
describes the electronic development process as it combines two bodies of literature
regarding the process of developing traditional paper portfolios and the multimedia
design process. In each of the five stages of the process, she describes a “different” type
of electronic portfolio, exploring the uniqueness of electronic portfolios’ advantageous
nature to evolve over time as learners constantly reflect and learn (see Figure 2.3) (pg.
1112).
Portfolio
Development
Purpose &
Audience
Collect, Interject
Select, Reflect,
Direct
Inspect, Perfect,
Connect
Respect (Celebrate)

Stages of Electronic Portfolio
Development
1. Defining the Portfolio Context & Goals

Multimedia
Development
Decide, Assess

2. The Working Portfolio
3. The Reflective Portfolio

Design, Plan
Develop

4. The Connected Portfolio

Implement, Evaluate

5. The Presentation Portfolio
Present, Publish
Figure 2.3
The Electronic Portfolio Development Process

Gibson and Barrett (2002) also present two paths for developing electronic portfolios—
(1) using generic tools such as word processing, HTML editors, multimedia authoring
tools, portable document format (PDF), and other commonly used productivity tool
software and (2) using customized systems that involve servers, programming, and
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databases. They present a broad framework displaying all the criteria and the best
possible conditions for each type of approach (see Figure 2.4). Their conclusion is that
each approach has its own strengths; however, each may stand alone, but may be weaker.
The purpose and audience of the portfolio largely determines the most effective path to
take. Appropriate use of both builds technological, critical, and creative thinking skills.
To reap maximum benefits of electronic portfolio use, they suggest the challenge of
integrating both generic tools and customized systems approaches. They caution
educators not to confuse systems accountability issues with portfolio review and
feedback to learners, but to clearly define the purposes and audiences of individual folios
within a complex portfolio system.
When looking at closer at the two approaches it becomes evident that these two
approaches to portfolio use are conflicting in nature (Barrett, 2005). Paulson and Paulson
(1994) outlined the two paradigms of portfolios as follows:
Positivist Portfolios
“The purpose of the portfolio is to assess learning outcomes and those
outcomes are, generally, defined externally. Positivism assumes that
meaning is constant across users, contexts, and purposes…The portfolio is
a receptacle for examples of student work used to infer what and how
much learning has occurred” (p.36).
Constructivist Portfolios
“The portfolio is a learning environment in which the learner constructs
meaning. It assumes that meaning varies across individuals, over time, and
with purpose. The portfolio presents process, a record of the processes
associated with learning itself; a summation of individual portfolios would
be too complex for normative description” (p. 36).
Tension between two approaches
“The two paradigms produce portfolio activities that are entirely
different…The positivist approach puts a premium on the selection of
items that reflect outside standards and interests…The constructivist
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approach puts a premium on the selection of items that reflect learning
from the student’s perspective” (p. 36).
Generic Tools

Criteria for
Development

Expectations include the digital
documentation and portfolio presence
of planning and goal setting and
adjustments as part of the story of
growth over time.

Planning & Goal
Setting

Expectations include the digital
documentation and portfolio presence
of planning and goal setting and
adjustments as part of the story of
growth over time.
Portfolios show evidence of use of
telecommunication tools in planning
goal setting, work improvement over
time and final products.
Documentation from generic
collaboration tools is prompted and
supported in all portfolios.

Framework for
Creativity

Learners are collaboratively assisted to
reflect and create alignment of purpose
and audience in more than one
portfolio, ideally, a working folio, a
program completion folio, and one or
more other folios for employment,
public and private purposes.
Learners are expected to extensively
link their work to more than one
schema, depending upon audience and
purpose of a portfolio.

Reflective Processes

All learners maintain more than one
way to organize their work collections
and utilize more than one organizational
framework to represent their work.

Organizational
Flexibility

Communications

Collaboration Tools

Connection
Capabilities

Customized Systems
Planning processes are prompted,
synchronous or asynchronous
conversations are documented, goals
can be flexibly linked to standards and
other frames of reference determined
either by the organization or the
individual.
The application allows learners to
customize all digital products. Learners
either have CS tools or are expected to
use GT toad creatively to their
portfolios.
Application integrates asynchronous and
synchronous communications into all
processes and documentation is
available to be used in portfolios.
Application supports multiple group and
individual roles and relationships that
support self, peer and expert co-creation
and dialog about portfolios and their
products.
Application prompts for and supports
multimedia reflections on work and the
creation of alignment between purposes
and audiences for multiple portfolios.

Application facilitates maximum use of
linkages among and between work
products and other representations and
multiple sets of schemas. Learners have
flexible access to the linkages to make
adjustments and create new connections.
Multiple frameworks are supported and
can be deployed flexibly across learner
work areas and portfolios.

(Gibson & Barrett, 2002)
Figure 2.4
Comparison of Generic Tools and Customized Systems Approach to Electronic
Portfolios
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Barrett (2005) proposes a solution for easing the tension between the two
paradigms by approaching a balanced solution that makes is easy for students to maintain
their own digital archive of work, where they can reflect in an ongoing way. At the same
time, students can draw from this collection of evidence to respond to and create multiple
portfolios. Barrett’s balanced assessment system accounts for the need of students to
collect and select artifacts and reflections to meet self-determined purposes, while still
allowing assessors (instructors, teacher-education programs, state departments of
education) to evaluate required artifacts and collect data for certification and licensure.
Her system blends Portfolio as Test—Assessment of Learning-- with Portfolio as Story—
Assessment for Learning.
Benefits of Electronic Portfolios
The nature of electronic portfolios overcomes several problems that traditional
paper portfolios create such as storage, portability, and connection to multiple standards.
Stored on either CD-ROMs, Zip disks, or the World Wide Web (WWW), electronic
portfolios can conveniently save space by storing digitized print-based materials, as well
as digital photos, sound recordings, and videos (Barrett, 2001; McKinney, 1998; Tuttle,
1997). In addition to saving storage space, Kankaanranta, Barrett, & Harntell-Young,
2000 (as cited in Barrett, 2001) propose other benefits of electronic portfolio use, such as
supporting easily created back-up files, portability, and accessibility of the portfolio.
They also propose that electronic portfolios provide educational benefits by insuring
learner-centered instruction, using hypertext links to insure that certain standards are met
and increasing technology skills of the users. Barrett (2005) also suggests that adding
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technology to the portfolio process allows enhancement through archiving,
linking/thinking, storytelling, collaborating, and publishing.
Wiedmer (1998) adds additional benefits regarding student learning. The
development of a digital portfolio requires student to actively participate in the process
from the beginning by determining the exact media to use to capture artifacts and the
most appropriate software to manage files. These decisions require serious reflection on
the part of the creator. Moreover, this electronic methodology motivates students by
enabling them to “document performance over time and helps them see and hear their
own personal growth through audio and video clips” (pg. 586).
Technology Knowledge
Up to this point, the literature reviewed has discussed common learning benefits
shared by both traditional portfolios and electronic portfolios. Both portfolios encourage
reflection in creators, increase opportunities for dialogue between pre-service teachers
and teacher educators, and influence change in teacher educator practices and teacher
education programs. However, using electronic portfolios in education programs also
provide a distinct benefit of impacting pre-service students’ technology knowledge and
technology self-efficacy (Kovalchick, Milman & Elizabeth, 1998; McKinney, 1998;
Morris & Buckland, 2000; Piper & Eskridge, 1999; Rogers & Miltenoff, 2002).
Goldsby and Fazal (2000) (as cited in Andrews, Ducharme, & Cox, 2002)
propose that student teachers must learn how to effectively use technology in their
teacher preparation programs because teachers with little or no experience with
technology are less likely to incorporate technology in their classrooms. The use of
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electronic portfolios provides pre-service teachers the opportunity to interact with
technology and increase their skills and technology self-efficacy. The following studies
support this claim.
The Lone Star 2000 project mentioned above was a collaborative project among
public schools, college of education, and the IBM Corporation where teacher interns and
their first grade students created electronic portfolios. Holt (1997) describes significant
achievements in his conclusion:
The Lone Star 2000 project enabled participants to discover that
educational technologies can be very useful tools to infuse and document teaching
and learning. When appropriately supported, university and public school
personnel, working together within partnership schools can help bring barriers
down; develop visions and change perspectives; and become open to permanent
change (pg. 9).
A study of 26 University of Hawaii elementary pre-service teachers had
them plan, teach, and evaluate two literacy units on various topics over a two-semester
term (Bartlett, 2002). The pre-service teachers submitted paper copies of their units and
Zip disks with an abbreviated electronic version outlined in PowerPoint, which included
teaching standards, performance standards, instructional activities, video clips of one
lesson, photos of student work, evaluation of students and lessons, and reflections.
Students attended two technology workshops on camera skills and video editing and
spent 7 additional hours of class time in the computer lab. Following the completion of
each unit, the pre-service teachers answered open-ended questions regarding the
electronic portfolio assignment and suggested changes. Findings suggested improved
student learning about technology. Three themes concerning technology emerged from
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pre-service teachers’ answers to the question of what they learned from the Electronic
Portfolio Assignment (To use hardware, and or software, Application of Technology for
Teaching, and Take Advantage of Technology. When asked about the advantages of
creating electronic portfolios, the largest percentage of pre-service teachers identified
learning about technology (42.42% semester 1, 42.86% semester 2, 42.62% total). Preservice teachers also made the connection of learning technology as an important skill in
improving their future students’ learning as evident in the following pre-service teacher’s
response:
One advantage would definitely be that we are gaining more knowledge in
the area of technology. Computers are becoming more and more important in the
public schools across our country, and anything we can learn about them will only
benefit us and our future students (Bartlett, 2002, pg. 92).
The incorporation of portfolios into the “Introduction to Media and Computers in
Teaching” course at the University of Virginia improved pre-service teachers’ computer
skills and self-efficacy. The portfolios provided a means to document student
performance mastery, building self-efficacy (Kovalchick, Milman, & Elizabeth, 1998).
Likewise, researchers at Missouri Western State College noted “the required electronic
portfolio required students to make a direct connection or integration of the knowledge
and skills learned in the earlier technology class to a finished product that was part of
another class” (Ascherman, 1999, pg. 5).
Morris and Buckland (2000) describe the Elementary Education Program and the
University of Vermont’s encouragement of students to construct electronic portfolios
using Hyperstudio software in a first-year required computer technology course.
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Students are also required to take a Portfolio course as a senior and construct a final
professional portfolio. They state one advantage of electronic portfolios as demonstrating
technology fluency. Students work with different graphic file formats, import data from
a variety of applications, scan and crop photos, digitize video, create slide shows, and
insert sound.
McKinney (1998) also suggests that electronic portfolios provide pre-service
teachers the opportunity to demonstrate competence in technology and thus makes them
more likely to incorporate technology in their future classrooms. In her aforementioned
study of the CLIMB cohort at the University of Nevada at Las Vegas, McKinney
distributed a survey relating to experiences and beliefs about technology in education to
22 pre-service teachers. She compared the results of the surveys of the 5 students who
chose to create electronic portfolios and the 17 students who created traditional paper
portfolios. Several important findings emerged (see Table 2, pg. 97 for complete data).




On the ten statements relating to technology skills, the electronic portfolio
students’ mean was higher on all but one statement, which was equal.
In response to the statement “I am confident in my ability to teach using
computers,” the electronic group mean was 4.6 and the non-electronic
group 3.9.
Students who completed electronic portfolios also demonstrated less
hostile beliefs toward computers.

Limitations of this study include the fact that the 5 pre-service teachers who completed
the electronic portfolios electively did so, perhaps because their confidence with
technology was already higher than other pre-service teachers. Regardless of the
limitations, McKinney’s study supports related research on electronic portfolios’ impact
on pre-service teachers’ technology skills and self-efficacy.
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In their study of two small private California universities, Piper and Eskridge
(1999) found similar benefits to McKinney’s (1998) study. All of the interviewees (from
various content courses) indicated increased proficiency with technology. Most of the
students felt they would use their improved computer skills in the classroom. In another
article relating to the ongoing study, Piper (2000) suggests that results from analysis of
qualitative data (student interviews and portfolio cover sheets) indicated that students
gained knowledge of computers and technical skills with software and hardware,
particularly in graphics and multimedia.
Wright, Stallworth, & Ray (2002) present results from a study of 23 pre-service
teachers who created electronic portfolios as a requirement of a social studies and literacy
block at a southeastern university. The goal of the project was to integrate various
available technologies, such as databases, word processing, presentation software, digital
camera use, website development and digital video editing. Pre-service teachers
completed pretest and posttest surveys assessing current level of technology knowledge
and comfort level on the technologies used. Pre-service teachers developed their
portfolios over a semester and were encouraged to take advantage of the dynamic nature
of electronic portfolios and revise documents and the portfolio throughout the semester.
Results from the surveys showed an increase in comfort levels (64% fairly comfortable,
20% very comfortable at pretest; 56% fairly comfortable, 32% very comfortable at
posttest).
The surveys also included two open-ended questions. Responses to these
questions were analyzed into four major themes: (1) Technology as a Tool in Teaching
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and Learning, (2) Motivation, (3) Future Technology Plans, and (4) Technology’s Role in
Assessment. The overwhelming majority of pre-service teachers made positive comments
on both the pre and posttest regarding the use of technology as a tool in teaching and
learning. One pre-service teacher even described technology as “the way of the future in
education” (pg. 55). Pre-service teachers also regarded technology as a way to motivate
their students and address diverse learning styles. Additionally, a majority of the preservice teachers were committed to using technology in their teaching because of the
value of technology’s usefulness for preparing their future students for life beyond high
school. Finally, the pre-service teachers consistently commented that electronic portfolios
were a better way of assessing student learning (Wright, Stallworth, & Ray, 2002).
Rogers and Miltenoff (2002) describe the implementation of their electronic
portfolio project created to facilitate “the acquisition of essential skills and knowledge
related to assistive technology for pre-service special education teachers.” Pre-service
teachers enrolled in a special education course on assistive technology prior to their
student teaching semester, were asked to convert their portfolio materials into electronic
format, organize the materials on a disk, add visual content, and burn the resulting
electronic portfolio to a CD-ROM and/or post it on the Internet. The final product was a
partial, working electronic portfolio to be completed during the student teaching
semester. As a result of the project, pre-service teachers were pleased with the
opportunity to apply their technology skill and knowledge on a meaningful project.
Additionally, working with technology and Web development increased their level of
confidence.
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Summary of Literature
Although researchers have had difficulty coming to a clear consensus when
naming portfolio types, they do present the importance of the portfolio purpose on
determining the author, audience, structure, and content--all important criteria for
education programs to consider when implementing portfolios. In addition, research
supports the use of portfolios as reflective agents capable of inducing change in preservice teachers’ learning, teacher educators’ practices, and teacher education programs.
Literature on the emergence of electronic portfolios provides evidence of unique
characteristics and benefits. Electronic portfolios, whether stored on CD-ROMs, Zip
disks, or the Web provide a solution for storage problems and portability problems. In
addition, users are able to link artifacts to various standards simultaneously. The added
benefit of improving technology self-efficacy in creators makes the use of electronic
portfolios valuable to all stakeholders in a teacher education program—pre-service
teachers, teacher educators, administrators, and most of all, K-12 students. Furthermore,
several researchers have declared the need of providing pre-service teachers support and
scaffolding their creation of portfolios over time (Lyons, 1998; McKinney, 1998; Meyer
& Tusin, 1999; Milman, 2002; Stone, 1998). The electronic portfolio process described
by Barrett (2000) exhibits electronic portfolios’ potential for creating a portfolio over
time. As suggested by Gibson and Barrett (2002) the PASS-PORT portfolio combines the
use of generic tools and customized systems to take full advantage of all the benefits
portfolios allow and provide the recommended guidance.
early stages will provide a means for perfecting its use.
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Exploring PASS-PORT in its

Although researchers are beginning to study electronic portfolio’s impact on
student learning and teacher education programs, the studies are limited to electronic
portfolios developed with common tools as described above and in single courses. There
is little research on the use of customized systems. Furthermore, no empirical research
was found on electronic portfolios that use both paths. Therefore, a study of the PASSPORT system, which has the ability to combines both creation paths, would add to this
area of research.
In addition, Piper (1999) suggests in her implications chapter the need to expand
the electronic portfolio to include all teacher credential courses, thus providing extensive
long-term opportunities for students to learn technology throughout their teacher training
program. She suggests further research conducted with students who use electronic
portfolios throughout their program to provide a greater understanding of the potential for
infusing technology into teacher training through electronic portfolios. A study of PASSPORT would add to this area of research as well.
Proposed Theoretical Model
The success of implementing a new technology such as the PASS-PORT
accountability portfolio contains many variables. There are many factors that contribute
to the impact of PASS-PORT’s working portfolios on pre-service teachers’ learning of
constructivist practices and technology skills, and in improving their confidence in using
technology. The following discussion will describe the proposed model by working
backwards from the impact outcomes of pre-service teachers’ learning (constructivist
learning practices, technology confidence, technology skills).
42

One contributing factor to any technology implementation’s success is its use.
According to Jones, Chin, Schwarz & Sundaram (working paper), use can actually be
divided into three distinct types—(1) the individual’s frequency of use, (2) the
individual’s routine use of innovation, and (3) the individual’s use of the innovation to its
full extent. They propose that the manner of use (both efficient and effective) is a
mediating factor in the relationship between the extent of use (frequency) and the
performance gained by that use. In the educational context, pre-service teachers’ use of
PASS-PORT can be measured in three ways: frequent use, routine use, and infused use.
In addition, it is hypothesized that the use of PASS-PORT on these three distinct levels
will positively impact the pre-service teachers’ learning of constructivist practices,
technology confidence, and technology skills. According to the proposed model, the more
frequently pre-service teachers use PASS-PORT, the more likely it will become a part of
their routine. Routine use will lead to infused use, which is the pre-service teachers’ use
of the technology to its maximum potential (See Fig. 2.5). It is when pre-service teachers
achieve infused use of PASS-PORT that they can achieve success of learning
outcomes—increased confidence using technology, improved technology skills, and
greater knowledge of constructivist learning practices.
The next logical step in exploring the factors that contribute to PASS-PORT’s
impact is to determine what factors influence use. Technology adoption literature
suggests that users’ satisfaction with the technology will influence their use. In addition,
if users are individually committed to the technology they will use it (Hall & Hord, 1984)
(See Fig. 2.6).
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Frequency
Confidence using
technology

Technology
skills

Routine

Constructivist
learning practices

Infusion

Figure 2.5
Hypothesized Relationship of Use to Impact Outcomes

Satisfaction
Individual
commitment

Use

Figure 2.6
Hypothesized Relationship of Factors Predicting Use
Pre-service teacher’s satisfaction of PASS-PORT may be influenced by their
perceptions of PASS-PORT and training with PASS-PORT (See Fig. 2.7). If pre-service
teachers perceive they had adequate and sufficient training with PASS-PORT they will
have positive perceptions of the technology and positive satisfaction with the program.
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Based on this proposed model, training will also influence the pre-service teachers’
perceptions of technology innovation PASS-PORT.

Perceptions of
technology

Training

Satisfaction

Figure 2.7
Hypothesized Relationship of Factors Predicting Satisfaction
The construct of Perceptions of Technology relates to Everett Roger’s Diffusion
of Innovations literature (1995; Moore & Benbasat, 2001). In his work, Rogers prescribes
five perceived features of a technology innovation that determine its acceptance: (1)
Relative Advantage, (2) Compatibility, (3) Complexity, (4) Trialability, and (5)
Observability. It is hypothesized that if pre-service teachers find relevance in using
PASS-PORT, find the program compatible with their education coursework, find PASSPORT easy to use, are allowed to try PASS-PORT out and observe benefits of others
using PASS-PORT, they will be more satisfied with PASS-PORT.
Continuing backwards in understanding the proposed model, one should look at
what factors influence an individual’s commitment to PASS-PORT (See Fig. 2.8).
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Perceptions
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Teachereducator’s
philosophy

Teacher as
Facilitator

Program
value

Individual
commitment

Figure 2.8
Hypothesized Relationship of Factors Predicting Individual Commitment
First, it is noted that the pre-service teachers’ Perceptions of Technology may influence
the pre-service teachers’ perceived value of PASS-PORT. Program Value is also
influenced by the educational context of where PASS-PORT is being implemented. The
educational context is determined by the teacher-educator’s philosophy of learning and
the degree of his/her facilitative role as teacher. According to Ravitz, Becker, and Wong
(2000), there are two distinct teaching pedagogies that influence a teacher’s philosophy.
Traditional Transmission Instruction is based on a theory of learning that suggests
students learn from their teachers’ explanations and answering related questions. In
opposition, the Constructivist-Compatible Instruction theorizes that knowledge and
understanding “arises through prolonged engagement of the learner in relating new ideas
and explanations to the learner’s own prior beliefs” (pg. 3). It is further hypothesized if a
teacher-educator believes in the constructivist approach to learning, he/she will act as a
facilitator of the pre-service teachers’ learning. Examples of facilitation include
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encouraging reflection and collaboration to ensure knowledge construction in a social
setting (Jonassen, 1991).
The technology adoption context relates to the pre-service teachers’ satisfaction
with PASS-PORT. Pre-service teachers’ satisfaction of PASS-PORT may be influenced
by their perceptions of PASS-PORT. Perceptions of technology relates to Everett
Roger’s Diffusion of Innovations literature (1995; Moore & Benbasat, 2001). In his
work, Rogers prescribed five perceived features of a technology innovation that
determine its acceptance: (1) Relative Advantage, (2) Compatibility, (3) Complexity, (4)
Trialability, and (5) Observability. It is hypothesized that if pre-service teachers find
relevance in using PASS-PORT, find the program compatible with their education
coursework, find PASS-PORT easy to use, are allowed to try PASS-PORT out and
observe benefits of others using PASS-PORT, they will be more satisfied with PASSPORT .
It is further hypothesized if a teacher-educator believes in the hybrid or
constructivist approach to learning, he/she will act as a facilitator of the pre-service
teachers’ learning. Examples of facilitation include encouraging reflection and
collaboration to insure knowledge construction in a social setting (Jonassen, 1991). A
teacher-educator who acts as a facilitator may find value in the use of PASS-PORT
program and influence the pre-service teachers’ perception of Program value, which will
influence their individual commitment to PASS-PORT.
Now that the theories for the relationships between the different components of
the model have been discussed in a backwards manner, one can look at the model in its
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entirety (See Fig. 2.9). The proposed model reflects the relationship among variables that
exist in the implementation of PASS-PORT as these variables predict the use of PASSPORT and subsequent success of PASS-PORT’s working portfolios as learning tools.

Perception of
technology
Teachereducator’s
philosophy

Training

Program
value

Satisfaction

Confidence
using
technology

Individual
commitment

Teacher as
Facilitator

Routines

Technology
skills

Frequency

Constructivist
learning
practices

Infusion

Figure 2.9 Factors that Contribute to the Impact of PASS-PORT on Pre-service
Teachers’ Learning
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CHAPTER 3
METHODOLOGY
Research Design
The researcher used a quantitative approach to investigate the perceptions of preservice teachers who are utilizing the PASS-PORT accountability portfolio system. The
quantitative data collection method included a survey measuring pre-service teachers’
perceptions of various factors (educational context, perceptions of technology,
satisfaction, individual commitment, and use) that contribute to the impact electronic
portfolios have on pre-service teachers’ learning. The researcher used the proposed
model presented in the previous chapter to predict which factors described above
influence pre-service teachers’ learning of constructivist learning practices (reflection,
self-monitoring, control of learning process, etc.) and technology self-efficacy
(technology skills and technology confidence). Data analysis included the PLS approach
which purpose is to “predict and understand the role and formation of individual
constructs and their relationships among each other” (Chin, 1998, pg. 332).
Context
Currently, there are 21 Louisiana universities and colleges that have incorporated
PASS-PORT into their teacher-education programs. The universities and colleges are of
varying enrollment sizes and geographic locations. The study took place in three
Louisiana Universities implementing the PASS-PORT accountability portfolio system.
One university is a state university; the other two are regional universities.
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PASS-PORT is a Web-based interactive system that “offers teacher candidates,
university faculties, and university administrators the tools needed to gather, track,
evaluate, and report performance data on initial and advanced candidates” (University of
Louisiana at Lafayette, n.p.). PASS-PORT directly addresses the NCATE requirements
that higher education institutions:
•

have a viable performance assessment system in place that makes
professional education programs accountable for demonstrating how they
prepare teachers and support personnel to impact K-12 student learning
(Standard 2);

•

have coherent system to manage and evaluate field experiences and
clinical practice of student interns (Standard 3);

•

have a systematic means of collecting and analyzing faculty evaluation
data and how faculty use these data to improve their teaching, scholarship
and service (Standard 5) (PASS-PORT web site, n.p.)

More importantly teacher candidates may find three potential benefits from PASS-PORT:
(1) a tool for the creation of standards-based portfolios, (2) a mechanism for sending and
receiving feedback on portfolios, and (3) portability of portfolios to other universities and
to state professional development systems. Likewise, PASS-PORT provides university
faculty with a system to collect data, manage and evaluate candidate performance based
on coursework, field experiences and clinical practice. University faculty can use the data
to improve their teaching, scholarship, and service. The purpose of this research is to
identify factors that contribute to the impact electronic portfolios, such as Louisiana’s
PASS-PORT, have on pre-service teachers’ learning of constructivist practices and
technology confidence and skills.
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Participants
Criterion sampling was used to select three universities that are implementing
PASS-PORT in their education preparation programs. The PLS approach is a soft
modeling technique that does not require a normal distribution, (Chin, 1998). Therefore,
in an effort to collect as much data as possible, the researcher contacted the PASS-PORT
coordinators at ten universities and asked that the e-mail regarding the study be
forwarded to participating teacher-educators that require pre-service teachers to complete
a working portfolio component using PASS-PORT. Professors from four institutions
agreed to participate by asking their pre-service teachers to complete the survey. To
encourage more participation, a random drawing for a gift certificate and MP3 player was
conducted. A total of 69 complete surveys were recorded.
All participants in this study are classified as education majors (pre-service
teachers). Demographic characteristics such as gender, age, classification year, and
curriculum major (PK-3, Elementary Ed, Secondary Ed) varied (See Table 3.1). Of the 69
participants, the majority (65%) were between the ages of 18 and 25. One participant was
under the age of 18, and 22 participants (32%) were over the age of 25. Participants
included 14 sophomores, 26 juniors, and 26 seniors. Two participants were enrolled in
the alternative certification program, which allows non-education majors to return to
school to gain teacher certification. It is assumed that varying levels of technology
expertise, support, training, and interaction with the PASS-PORT program also existed.
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Table 3.1 Participant Demographics n=69
Male
0
<18
Age
1
PK-3
Major
15
Freshman
Classification
0
Gender

Female
68
18-25
45
Elem. Ed
40
Sophomore
14

Unknown
1
>25
Unknown
22
1
Sec. Ed Other Unknown
3
7
3
Junior
Senior Alt. Cert.
26
26
2

Unknown
1

Data Collection
The survey was Web-based. The link (www.lpbs.org/passportsurvey.asp) was sent
electronically to PASS-PORT coordinators who forwarded the link to instructors. Preservice teachers submitted completed surveys by clicking radio buttons on the Web page
and clicking a submit button. A Web page containing a cover letter explaining the
purpose of the research and assuring participants of confidentiality prefaced the survey. It
was noted that participants’ submission of the survey served as their consent to
participate in the study.
The 74 item survey used a 7 point Likert-type scale (66 items) and semantic
differential statements (8 items) to measure pre-service teachers’ perceptions of PASSPORT’s impact on their learning and factors that contribute to the impact. Demographic
information regarding gender, age, classification, major and university was also collected
through the survey. Two open-ended questions regarding pre-service teachers’ training
and overall opinion of PASS-PORT were included, but not analyzed in this study.
Because there is no existing instrument that relates specifically to PASS-PORT,
the researcher designed the survey by adapting existing instruments used in research of a
52

Web-based learning portfolio (Chang, 2001a), technology adoption (Moore & Benbasat,
2001; Hall & Hord, 1984), and technology implementation (Jones, Chin, Schwarz, &
Sundaram, working paper).
Constructs
The survey was used to measure the following constructs as defined in Table 3.2.
Specific survey questions and relative source information is also presented in the table.
Items with asterisk (*) were eliminated during the preparation of data and data analysis.
The rationale for eliminating the starred items is provided in the next section.

Table 3.2 Survey Constructs, Definitions, Questions, and Sources
Construct
Teacher-Educator’s
philosophy

Teacher as Facilitator
(Divided into 2
constructs during data
analysis—Facilitates
Reflection and
Facilitates
Collaboration)

Operational
definition
The teachereducator’s beliefs of
how students learn.

The extent to which
the teacher-educator
acts as a facilitator
encouraging
reflection in a
constructivist
learning
environment.
The extent to which
the teacher-educator
acts as a facilitator
encouraging
collaboration in a
constructivist
learning
environment.

Relative Survey Questions

Source

My instructor acts as a facilitator of student
learning.
My instructor scaffolds my learning to help me
achieve maximum results.
My instructor guides my learning.
My instructor focuses on knowledge construction,
not knowledge reproduction.
My instructor asks appropriate questions to help me
understand content.
My instructor emphasizes the value of reflection.
My instructor emphasizes the value of selfmonitoring my learning.
My instructors’ feedback helps me to reflect on my
merits and shortcomings in learning.

Adapted from
Becker (2000)

My instructor encourages collaborative learning.
My instructor provides opportunities for peer
interaction.
My instructor requires collaborative activities or
projects.

Adapted from
Chang (2001)

Adapted from
Chang (2001)

(table con’t)
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Program Value*

The extent to which
students find
inherent value in
PASS-PORT’s
contribution to a
positive learning
experience.

To me, PASS-PORT is _____________ in
preparing me to be a reflective practitioner.
Not valuable-------valuable.*
Not beneficial-----beneficial.*
Not crucial---------crucial.*
To me, PASS-PORT is _____________ in
increasing my technology skills and confidence.
Not valuable-------valuable.*
Not beneficial-----beneficial.*
Not crucial---------crucial.*

Training*

Satisfaction

Individual commitment

Use--Frequency

Use--Routines

Hands-on training
by university
representative or
instructor in using
PASS-PORT.
The affective
evaluation the
student has
regarding his/her
experience with
PASS-PORT.
The amount of
individual
commitment given
to PASS-PORT.

I had _____________ training with PASS-PORT.
Inadequate------------------adequate.*
Insufficient------------------sufficient.*
I need more training with PASS-PORT to be able to
use it effectively.*
I would like more training with PASS-PORT.*
How would you rate your satisfaction with PASSPORT?
How satisfied are you with PASS-PORT?
All things considered, I am _____________ with
PASS-PORT.
I have no interest in PASS-PORT and am taking no
action in using it.*
I am taking the initiative to learn more about PASSPORT.
I have definite plans to begin using PASS-PORT.*
I am making changes to better organize the use of
PASS-PORT.
I am making few or no changes and have
established a pattern of use of PASS-PORT.*
I am making changes to the use of PASS-PORT to
increase outcomes.
On average, how frequently have you been using
PASS-PORT for your courses?
Since it became available, how frequently have you
been using PASS-PORT for your courses?
How often do you use PASS-PORT?
My use of PASS-PORT has been incorporated into
my regular coursework.
My use of PASS-PORT is pretty much integrated as
part of my normal classwork/study routine.
My use of PASS-PORT is a normal part of my
schooling.

Adapted from
Hall & Hord
(1984)

Adapted from
Jones, Chin,
Schwarz, &
Sundaram.
Adapted from
Jones et al.

(table con’t)
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Use--Infusion

I am using PASS-PORT to its fullest potential for
supporting my own learning.
I am using all capabilities of PASS-PORT in the
best fashion to help me in my coursework.
I doubt that there are any better ways for me to use
PASS-PORT to support my learning.
My use of PASS-PORT helps me to understand and
reflect on the learning process.
My use of PASS-PORT encourages my reflection.
My use of PASS-PORT helps me learn how to
reflect on my learning.
My use of PASS-PORT requires me to monitor my
own learning.
My use of PASS-PORT gives me control of the
learning process.
My use of PASS-PORT has facilitated my learning
of course content.
My use of PASS-PORT has facilitated my learning
of using portfolios as alternative assessment.

Constructivist Learning
practices

Practices that allow
the student to be
actively involved in
constructing their
own knowledge by
connecting it to
prior knowledge
and prior
experiences. (i.e.
reflection, selfmonitoring, control
of learning process,
etc.)

Student technology
skills

Students’
perceptions of their
skills in using
technology.

My use of PASS-PORT has improved my skills in
using scanners.
My use of PASS-PORT has improved my skills in
using word processors.
My use of PASS-PORT has improved my skills in
using digital cameras.
My use of PASS-PORT has improved my skills in
using digital videos.
My use of PASS-PORT has improved my skills in
using the Internet.
My use of PASS-PORT has improved my overall
technology skills.

Student technology
confidence

Students’
perceptions of their
confidence in using
technology.

My use of PASS-PORT has improved my
confidence in using scanners.
My use of PASS-PORT has improved my
confidence in using word processors.
My use of PASS-PORT has improved my
confidence in using digital cameras.
My use of PASS-PORT has improved my
confidence in using digital videos.
My use of PASS-PORT has improved my
confidence in using the Internet.

Relative Advantage

The student’s
perception of the
advantages for
adopting PASSPORT.

My use of PASS-PORT improves the quality of my
work.
Overall, I find PASS-PORT to be advantageous in
my studies to become a teacher.
My use of PASS-PORT gives me greater control
over my learning.

Adapted from
Jones et al.

Adapted from
Moore &
Benbasat
(2001).

(table con’t)
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Compatibility

PASS-PORT’s
needs fits in with
the students’ current
practices and
values.

My use of PASS-PORT is compatible with all
aspects of my education coursework.
I think that using PASS-PORT fits well with the
way I like to learn.
My use of PASS-PORT is completely compatible
with my current situation.

Adapted from
Moore &
Benbasat
(2001).

Complexity

The extent to which
PASS-PORT’s ease
of use will lead to a
more rapid
adoption.

Adapted from
Moore &
Benbasat
(2001).

Trialability

The availability of
“testing” before
adoption.

I believe that PASS-PORT is cumbersome to use.
I believe that it is easy to get PASS-PORT to do
what I want it to do.
Overall, I believe that PASS-PORT is easy to use.
Learning to work within PASS-PORT is easy for
me.
My use of PASS-PORT is often frustrating.
I have had a great deal of opportunity to try various
components of PASS-PORT.
I know where I can go to satisfactorily try out
various uses of PASS-PORT.
I was permitted to use PASS-PORT on a trial basis
long enough to see what it could do.

Observability

The degree to which
the results of PASSPORT are
observable to
others.

I have seen what other students at my university are
doing with PASS-PORT.
I have seen what other students outside my
university are doing with PASS-PORT.*
The use of PASS-PORT is visible in my university.

Adapted from
Moore &
Benbasat
(2001).

Adapted from
Moore &
Benbasat
(2001).

Data Analysis
With the constructs defined and appropriate items created or adapted from
existing instruments, the appropriate data analysis method was selected. According to
Sellin (n.d) educational researchers frequently work in situations with ample data, but
relative insufficiency of theoretical knowledge. The Partial Least Squares (PLS) approach
to Structural Equation Modeling (SEM) is a useful and flexible tool for statistical model
building. The flexibility and scope of PLS facilitates the analysis and investigation of
large and complex path models, particularly in the more exploratory fashion, as in this
research.
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Structural Equation Modeling is viewed as a coupling of two traditions: an
econometric perspective focusing on prediction and a psychometric emphasis that models
concepts as latent (unobserved) variables that are indirectly inferred from multiple
observed measures (alternately termed as indicators or manifest variables). SEM offers
researchers the ability to perform path-analytic modeling with latent variables, leading it
to be described as a second generation multivariate technique (Fornell, 1987). SEM
provides greater flexibility that a researcher has for the interplay of theory and data
(Chin, 1998). Essentially, the two best known approaches are the covariance-based
methodology (found in software such as LISREL, AMOS, and EQS) and partial-least
squares (found in software such as PLS-Graph) (see Table 3.3). One approach is not
superior to the other. Instead, the most appropriate approach should be selected based on
the researcher’s objectives. The covariance-based approach attempts to estimate
population parameters by attempting to find a covariance matrix that closely matches the
actual covariance matrix represented by the data. It requires a normal data distribution.
This researcher chose the PLS approach for its advantages over the covariance
approach. The advantages of this soft-modeling approach include theoretical conditions,
measurement conditions, distributional considerations, and practical considerations (Falk
& Miller, 1992). PLS is an exploratory methodology that relies on the data. The PLS
approach matches the researcher’s prediction-oriented objective, does not require normal
data distribution, and accommodates small sample sizes (Chin & Newsted, 1999).
Furthermore, the goal of PLS is to obtain determinate values for latent variables
for predictive purposes and minimize the variance of all dependent variables. PLS creates
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latent variable component scores using the weighted sum of indicators (Chin & Newsted,
1999).
Table 3.3 Comparing PLS to Covariance Approaches of SEM
Criterion
Research Objective
Approach
Assumption
Implication
Model complexity
Sample size

PLS
Prediction oriented
Variance
Nonparametric
Optimal for prediction
Large complexity
Minimum of 30-100

Covariance-based
Parameter oriented
Covariance
Parametric
Optimal for parameter estimation
Small to moderate complexity
Based on power analysis
(Schwarz, 2003)

Descriptive Statistics
Table 3.4 provides the descriptive statistics calculated from the survey
instruments. All of the indicators were measured by Likert scale from 1 to 7 with 7 being
a positive response.
Table 3.4 Means and Standard Deviations for Survey Indicators
Latent
Variable
Teachereducator’s
philosophy

Facilitates
reflection
Facilitates
collaboration
Satisfaction

Indicator
My instructor acts as a facilitator of student learning.
My instructor scaffolds my learning to help me achieve maximum
results.
My instructor guides my learning.
My instructor focuses on knowledge construction, not knowledge
reproduction.
My instructor asks appropriate questions to help me understand content.
My instructor emphasizes the value of reflection.
My instructor emphasizes the value of self-monitoring my learning.
My instructor’s feedback helps me to reflect on my merits and
shortcomings in learning.
My instructor encourages collaborative learning.
My instructor provides opportunities for peer interaction.
My instructor requires collaborative activities or projects.
How would you rate your satisfaction with PASS-PORT?
How satisfied are you with PASS-PORT?
All things considered, I am _____________ with PASS-PORT.

M

SD

6.39
6.32

0.96
0.93

6.33
6.36

0.93
0.91

6.42
6.54
6.45
6.25

0.88
0.81
1.01
1.19

6.43
6.57
6.58
4.07
4.07
4.25

0.98
0.85
0.77
1.87
1.89
1.78

(table con’t)
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Individual
commitment
Use--frequency

Use—routine

Use—
infusion

Constructivist
Practices

Technology
skills

Technology
confidence

I am taking the initiative to learn more about PASS-PORT.
I am making changes to better organize the use of PASS-PORT.
I am making changes to the use of PASS-PORT to increase outcomes.
On average, how frequently have you been using PASS-PORT for your
courses?
Since it became available, how frequently have you been using PASSPORT for your courses?
How often do you use PASS-PORT?
My use of PASS-PORT has been incorporated into my regular
coursework.
My use of PASS-PORT is pretty much integrated as part of my normal
classwork/study routine.
My use of PASS-PORT is a normal part of my schooling.
I am using PASS-PORT to its fullest potential for supporting my own
learning.
I am using all capabilities of PASS-PORT to support my learning.
I doubt that there are any better ways for me to use PASS-PORT to
support my learning.
My use of PASS-PORT helps me to understand and reflect on the
learning process.
My use of PASS-PORT encourages my reflection.
My use of PASS-PORT helps me to understand and reflect on the
learning process.
My use of PASS-PORT encourages reflection of its users.
My use of PASS-PORT helps users learn how to reflect on their learning.
My use of PASS-PORT requires learners to monitor their own learning.
My use of PASS-PORT gives learners control of the learning process.
My use of PASS-PORT has facilitated my learning of course content.
My use of PASS-PORT has facilitated my learning of effective
pedagogical practices.
My use of PASS-PORT has facilitated my learning of using portfolios as
alternative assessment.
My use of PASS-PORT has improved my skills in using scanners.
My use of PASS-PORT has improved my skills in using word
processors.
My use of PASS-PORT has improved my skills in using digital cameras.
My use of PASS-PORT has improved my skills in using digital videos.
My use of PASS-PORT has improved my skills in using the Internet
My use of PASS-PORT has improved my overall technology skills.
My use of PASS-PORT has improved my confidence in using scanners.
My use of PASS-PORT has improved my confidence in using word
processors.
My use of PASS-PORT has improved my confidence in using digital
cameras.
My use of PASS-PORT has improved my confidence in using digital
videos.
My use of PASS-PORT has improved my confidence in using the
Internet.

4.56
4.59
4.25
1.74

1.81
1.80
1.95
1.10

2.85

1.76

3.18
4.52

1.65
2.00

3.68

2.03

3.93
3.46

1.86
1.84

3.65
3.23

1.81
1.76

3.83

1.71

4.04
3.97

1.75
1.71

4.03
3.93
3.71
3.79
4.14
3.23

1.65
1.72
1.83
1.75
1.89
1.96

3.43

1.90

3.29
3.07

1.96
1.94

3.29
3.43
3.09
3.32
3.25
3.01

1.96
1.93
1.92
1.91
2.03
1.98

3.26

2.00

3.57

1.91

3.88

2.03

(table con’t)
59

Relative
advantage

Compatibility

Complexity

Trialability

Observability

My use of PASS-PORT improves the quality of my work.
Overall, I find PASS-PORT to be advantageous in my studies to become
a teacher.
My use of PASS-PORT gives me greater control over my learning.
My use of PASS-PORT is compatible with all aspects of my education
coursework.
I think that using PASS-PORT fits well with the way I like to learn.
My use of PASS-PORT is completely compatible with my current
situation.
I believe that it is easy to get PASS-PORT to do what I want it to do.
Overall, I believe that PASS-PORT is easy to use.
Learning to work within PASS-PORT is easy for me.
I have had a great deal of opportunity to try various components of
PASS-PORT.
I know where I can go to satisfactorily try out various uses of PASSPORT.
I was permitted to use PASS-PORT on a trial basis long enough to see
what it could do.
I have seen what other students at my university are doing with PASSPORT.
The use of PASS-PORT is visible in my university.

3.42
3.77

1.84
1.88

3.25
4.17

1.76
1.82

3.87
4.28

1.64
1.89

4.21
3.57
3.77
3.00

1.93
1.94
2.04
2.08

4.43

2.00

6.39

0.96

6.32

0.93

6.33

0.93

Revision of Proposed Model
The proposed model presented in Chapter 2 was modified. When preparing the
data for analysis the researcher noticed that the semantic differential items were not
completely answered by all participants. The directions read: For each pair of adjectives,
choose the one that best completes the sentence. A fill-in the blank statement was
provided, with three pairs of adjectives. Instead of choosing the most appropriate
adjective for each pair of adjectives, many participants selected only one adjective from
all three pairs. Consequently, there was not enough valid data collected and the items
were removed. Removal of these items required the removal of the Program Value
construct from the model. In addition, two of the four items for the Training construct
were semantic differential statements and thus removed. During the first step of data
analysis, the loading for one of the remaining Training items did not have a high enough
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value and was removed. With only one item remaining, the Training construct had to be
removed as well.
Removal of these two constructs required the researcher to reflect upon the
proposed model and make necessary revisions. Also, a first analysis of the measurement
model revealed that the construct of Teacher as Facilitator should be divided into the two
constructs: Facilitates Reflection and Facilitates Collaboration as represented by the
appropriate survey items.
The revised model suggested that an individual’s commitment to an instructional
technology innovation is influenced by the educational context of where PASSPORT is being implemented and the technology adoption context (See Figure 3.1).

Satisfaction

Teacher-educator’s
philosophy

Facilitates
Collaboration

Individual
commitment

Facilitates
Reflection

Figure 3.1
Hypothesized Relationship of Factors Predicting Individual Commitment
The educational context is determined by the teacher-educator’s philosophy of
learning and the degree of his/her encouragement of reflection and collaboration of preservice teachers. It is hypothesized if a teacher-educator believes in the constructivist
approach to learning, he/she will act as a facilitator of the pre-service teachers’ learning
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(Ravitz, Becker, and Wong, 2000). Examples of facilitation include encouraging
reflection and collaboration to ensure knowledge construction in a social setting
(Jonassen, 1991). It is hypothesized if pre-service teachers perceive that their teachereducators have a constructivist philosophy of learning and encourage reflection and
collaboration, the pre-service teachers will be more committed to the use of PASS-PORT.
The technology adoption context relates to the pre-service teachers’ satisfaction
with PASS-PORT. In this revised model, the pre-service teachers’ satisfaction with
PASS-PORT will lead them to be more committed to the program. Pre-service teachers’
satisfaction of PASS-PORT may be influenced by their perceptions of PASS-PORT.
(This is where training was removed from the model). As stated earlier, Perceptions of
Technology relates to Everett Roger’s five perceived features of a technology innovation
that determine its acceptance (Roger, 1995). It is hypothesized that if pre-service teachers
find relevance in using PASS-PORT, find the program compatible with their education
coursework, find PASS-PORT easy to use, are allowed to try PASS-PORT out and
observe benefits of others using PASS-PORT, they will be more satisfied with PASSPORT (See Fig. 3.2).
Observability

Complexity

Relative
Advantage
Compatibility

Trialability

Satisfaction

Figure 3.2
Hypothesized Relationship of Factors Predicting Satisfaction
62

Figure 3.3 below presents the revised model that was reanalyzed using the PLS
approach.
Perception of
technology

Teacher-educator’s
philosophy

Facilitates
Collaboration

Satisfaction

Individual
commitment

Facilitates
Reflection

Confidence
using
technology

Frequency
Technology
skills

Routines
Constructivist
learning
practices

Infusion

Figure 3.3 Factors that Contribute to the Impact of PASS-PORT on Pre-service
Teachers’ Learning
Measurement Model Results—Reliability and Validity
The first step in PLS Analysis is to analyze the Measurement Model (or outer
model) to determine how well the indicators (specific questions) load on the theoretically
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defined constructs. Examining the outer model ensures that the survey items are
measuring the constructs they were designed to measure, thus ensuring that the survey
instrument is reliable. To determine individual item reliabilities the researcher looked at
their loadings to their respective constructs. According to Chin (1998) standardized
loadings should be greater than 0.707. There were seven item loadings below the
acceptable value that were removed. Table 3.5 presents the remaining item loadings and
weights obtained from the model.
Examining the weights and loadings for each of the 16 constructs, 42 of the items
had loadings of 0.90 or higher while 16 items had loadings of at least 0.80. All of the
remaining elements met the 0.707 standardized loading prescribed by Chin (1998),
signifying that the measures were adequate in their validity individually. However, this
does not indicate if the items loaded only on the intended construct.
To determine if the items loaded on the other constructs equally as well as on
their theorized construct, cross-loadings were computed and are presented in Appendix
A. For cross-validated items to be included in the finalized data set, the loading must be
larger on the intended construct than any other construct. This was achieved.
Using the loadings from the constructs in Table 3.5, composite reliabilities were
created for the variables in the model. Table 3.6 below shows the number of items in each
scale and the composite reliabilities for each construct. Chin, 1998 recommends that all
the variables be at least 0.80 to be considered reliable. The results indicate that all the
variables met the recommended value of 0.80 and thus are reliable.
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Table 3.5 Factor Loadings and Weights for Model
Variable
Weight
Loading
Teacher-Educator Philosophy
fac1
0.2337
0.9560
fac2
0.2189
0.9172
fac3
0.2329
0.9736
fac4
0.2250
0.9319
fac5
0.1668
0.8362
Facilitates Reflection
fac6
0.3701
0.9101
fac7
0.3534
0.8991
fac8
0.3768
0.9166
Facilitates Collaboration
fac9
0.3471
0.9596
fac10
0.3453
0.9656
fac11
0.3455
0.9651
Individual Commitment
indcom2
0.3268
0.8984
indcom4
0.3057
0.8836
indcom6
0.3284
0.8867
Satisfaction
satis1
0.3363
0.8246
satis2
0.3348
0.9403
satis3
0.3481
0.9353
Relative Advantage
reladv1
0.3935
0.9253
reladv2
0.3787
0.8898
reladv3
0.3294
0.9075
Compatibility
comp1
0.3541
0.9069
comp2
0.3814
0.9256
comp3
0.3601
0.9050
Complexity
compl2
0.3639
0.8392
compl3
0.4001
0.9448
compl4
0.3559
0.8895
Trialability
trial1
0.5474
0.9555
trial2
0.5036
0.9472

Variable
Weight
Loading
Observability
observe1
0.4093
0.7400
observe3
0.7495
0.9301
Frequency
freq1
0.2681
0.8228
freq2
0.3683
0.9402
freq3
0.4625
0.9365
Routine
routine1
0.3433
0.9231
routine2
0.3604
0.9323
routine3
0.3662
0.9478
Infusion
Infusion1
0.5184
0.9825
Infusion2
0.5000
0.9812
Confidence Using Technology
conf1
0.2334
0.9631
conf2
0.2280
0.9484
conf3
0.1852
0.8985
conf4
0.1906
0.9190
conf5
0.2306
0.9428
Technology Skills
skill1
0.1822
0.9388
skill2
0.1755
0.9419
skill3
0.1645
0.9327
skill4
0.1597
0.8856
skill5
0.1876
0.9555
skill6
0.2007
0.9448
Constructivist Learning Practices
constpr1
0.1345
0.8988
constpr2
0.1486
0.9286
constpr3
0.1396
0.9484
constpr4
0.1329
0.9372
constpr5
0.144
0.9522
constpr6
0.134
0.9183
constpr7
0.1249
0.9072
constpr8
0.1247
0.8889
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Table 3.6 Composite Reliabilities of Constructs in Model
Construct

Number of items Composite Reliability

Teacher-Educator’s philosophy
Facilitates Reflection
Facilitates Collaboration
Satisfaction
Individual commitment
Use--Frequency
Use--Routines
Use--Infusion
Constructivist Learning practices
Student technology skills
Student technology confidence
Relative Advantage
Compatibility
Complexity
Trialability
Observability

5
3
3
3
3
3
3
2
8
6
5
3
3
3
2
2

0.967
0.934
0.928
0.987
0.919
0.929
0.954
0.982
0.979
0.976
0.972
0.933
0.937
0.921
0.950
0.826

Finally, as a means of evaluating discriminant validity, the average variance
extracted for each construct should be greater than the squares of the correlations
between the construct and all other constructs (Fornell and Larcker, 1981). Equally
important, the correlations between the constructs should be lower than the square root of
the average variance extracted. As shown in Table 3.7, all of the average variance
extracted (AVE) are greater than the recommended 0.50 level. Likewise, the square root
of the average variance extracted (as shown on the diagonal, in bold) is greater than the
correlations between the constructs, except for the correlation between technology
confidence and technology skills.
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Table 3.7 Discriminant Validity for Model
Fac.
Ref.

Fac.
Coll

AVE
0.854

TE Phil
0.924

0.826

0.887

0.909

0.928

0.86

0.861

0.902

0.791

-0.038

-0.037

-0.133

0.889

Routinization

0.873

-0.007

0.143

0.031

0.549

0.934

Infusion
Constructivist
Pracitices
Technology
Skills
Confidence

0.964

0.001

0.111

-0.034

0.575

0.791

0.982

0.851

0.018

0.106

-0.033

0.639

0.658

0.695

0.922

0.871

-0.153

-0.098

-0.23

0.505

0.353

0.626

0.63

0.933

0.874

-0.143

-0.12

-0.246

0.478

0.323

0.593

0.579

0.967

0.935

0.824

-0.054

0.002

-0.063

0.581

0.523

0.698

0.705

0.782

0.76

0.908

0.833

-0.03

0.043

-0.084

0.592

0.672

0.71

0.796

0.702

0.661

0.835

0.913

0.796

-0.031

-0.034

-0.096

0.588

0.553

0.534

0.517

0.491

0.516

0.612

0.697

0.892

0.905

-0.04

0.007

-0.061

0.417

0.467

0.5

0.455

0.461

0.482

0.581

0.628

0.738

0.951

0.84

0.117

0.175

0.079

0.481

0.521

0.508

0.57

0.477

0.462

0.608

0.649

0.633

0.551

0.84

0.963

-0.078

-0.057

-0.097

0.592

0.535

0.59

0.543

0.562

0.536

0.671

0.71

0.739

0.531

0.604

0.981

0.813

0.055

0.132

0.162

0.308

0.492

0.481

0.343

0.338

0.291

0.42

0.431

0.292

0.355

0.25

0.401

TE Philosophy
Facilitates
Reflection
Facilitates
Collaboration
Individual
Commitment

Relative
Advantage
Compatibility

Individu

Routiniz

Infusion

Construc

Tech

Conf

RA

Comp

Complex

Trial

Observ

Satisfac

Freq

Complexity
Trialability
Observability
Satisfaction
Frequency
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0.902

Structural Model Results
After analyzing the Measurement Model, the next step in a PLS Analysis is to
create a structural model, by analyzing the inner model. To do this, the researcher first
examined the path loadings between constructs to identify significance using computed
T-statistics. To test for significance, all of the data were run using 500 bootstrapped
samples, with 0 cases per sample. Table 3.6 presents the path coefficients (β) and
significance for the structural model. Not all relationships were found to be significant.
The importance of these findings is discussed in detail in the next chapter.
Table 3.8 Path Coefficients for Structural Model
Predictor Constructs

Predicted Constructs

Path (β)

Teacher-Educator Philosophy
Teacher-Educator Philosophy
Teacher-Educator Philosophy

Æ
Æ
Æ

Facilitates Reflection
Facilitates Collaboration
Individual Commitment

0.887*
0.860*
0.213

Facilitates Reflection
Facilitates Collaboration

Æ
Æ

Individual Commitment
Individual Commitment

0.123
-0.366

Relative Advantage
Compatibility
Complexity
Trialability
Observability

Æ
Æ
Æ
Æ
Æ

Satisfaction
Satisfaction
Satisfaction
Satisfaction
Satisfaction

0.215
0.205
0.520*
-0.161
0.099

Satisfaction

Æ

Individual Commitment

0.580*

Individual Commitment
Individual Commitment

Æ
Æ

Frequency
Routines

0.308*
0.439*

Routine

Æ

Infusion

0.791*

Infusion
Infusion
Infusion

Æ
Æ
Æ

Confidence Using Technology
Technology Skills
Constructivist Learning Practices

0.593*
0.626*
0.695*

* p<.01
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Figure 3.4 provides the graphical representation of the model with R2 coefficients.
The significant paths suggest that the pre-service teachers’ level of satisfaction will
predict their individual commitment to PASS-PORT. The more committed individuals
are, the more often they will use PASS-PORT. As frequency of use increases, use
becomes routine. As pre-service teachers’ routinely use PASS-PORT they will begin to
achieve infused use—the use of PASS-PORT to its maximum potential. It is at this point,
when pre-service teacher’s use PASS-PORT to its maximum potential that they will
achieve greater learning outcomes of constructivist learning practices and increased
technology self-efficacy as a result of increased confidence using technology and
improved technology skills. A complete discussion of the magnitude of the significant
path coefficients and non-significant findings follows in Chapter 4. The r-squared for
each construct except frequency was high (a limitation to be discussed in Chapter 4).
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Complexity

Relative
Advantage

Observability
Trialability

Compatibility

ns
0.520*

ns

ns

ns

Teacher-educator’s
philosophy
Satisfaction
2
(R =0.648)

0.860*

0.580*

ns

0.887*
Facilitates
Collaboration
2
(R =0.786)

ns

Individual
commitment
2
(R =.379)

ns

Facilitates
Reflection
2
(R =0.740)

Confidence
using
technology
2
(R = 0.392)

0.308*
0.439
Frequency
2

(R =0.095)

0.593*

Technology
skills
2
(R =0.483)

0.356*
0.626*

Routinization
2

(R =0.416

0.791*

0.695*
Infusion
2

(R =0.626)

*p < .01
ns= not significant

Figure 3.4 Structural Model
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Constructivist
learning
practices
2
(R =.351)

CHAPTER 4
RESULTS
This study was guided by two broad research questions:
(1)

What factors predict the impact of PASS-PORT on learning of preservice teachers at Louisiana Universities?

(2)

What factors predict the impact of PASS-PORT on pre-service
teachers’ technology self-efficacy by improving confidence and skills
in using technology?

In essence, the same factors contribute to both the impact of PASS-PORT on preservice teachers’ learning and technology self-efficacy (as demonstrated through
confidence in using technology and technology skills). The revised structural model
shown below in Figure 4.1, demonstrates the linear relationship between the educational
context factors (Teacher-educators’ philosophy and facilitative practices), technology
adoption context factors (Perceptions of Technology and Satisfaction) and how they
relate to Individual Commitment and Use factors (Frequency, Routinization, and
Infusion) and their subsequent effect on the learning outcomes (Confidence using
Technology, Technology Skills, and Constructivist Learning Practices).
The following discussion will tie the findings from the PLS analysis to each of the
proposed hypotheses as applicable.
Findings
Hypothesis 1: The teacher-educators’ philosophy of how pre-service teachers
learn will predict the teacher-educators’ use of facilitative practices (See Figure 4.2).
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Relative
Advantage

Observability
Trialability

Compatibility
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0.520*

ns
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Teacher-educator’s
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Satisfaction
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(R =0.648)

0.860*

0.580*

ns

0.887*
Facilitates
Collaboration
2
(R =0.786)

ns

Individual
commitment
2
(R =.379)

ns

Facilitates
Reflection
2
(R =0.740)

Confidence
using
technology
2
(R = 0.392)

0.308*
0.439
Frequency
2

(R =0.095)

0.593*

Technology
skills
2
(R =0.483)

0.356*
0.626*

Routinization
2

(R =0.416

0.791*

0.695*
Infusion
2

(R =0.626)

* p < .01
ns= not significant

Figure 4.1 Structural Model
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Constructivist
learning
practices
2
(R =.351)

Teacher-educator’s
philosophy

0.860*
0.887*
Facilitates
Collaboration
2
(R =0.786)
Facilitates Reflection
2
(R =0.740)

Figure 4.2 Hypothesis 1: Factors Predicting Teacher-educators’ Role as Facilitator
Results from the PLS Analysis showed that when the Teacher-educators’
philosophy for learning favors a constructivist philosophy it had a significant positive
effect (p<.01) on their role as facilitators of reflective practices (β=0.887) and as
facilitators of collaborative practices (β=0.860). Nearly 79% of the variance in the
construct Facilitates Collaboration and 74% of the variance in Facilitates Reflection were
accounted for by the Teacher-educators’ philosophy. As anticipated, these findings were
consistent with Ravitz, Becker and Wong’s (2000) findings that teacher’s instructional
practices reflect what they believe to be good teaching, and their beliefs about good
teaching reflect their understandings of how students learn.
Hypothesis 2: The teacher-educators’ use of facilitative practices will predict the
pre-service teachers’ individual commitment to PASS-PORT (See Figure 4.3).
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Teacher-educator’s
philosophy

0.860*
0.887*
Facilitates
Collaboration
2
(R =0.786)

ns
ns

ns

Facilitates
Reflection
2
(R =0.740)

Individual
commitment
2
(R =.379)

Figure 4.3 Educational Context Factors Prediction of Individual
Commitment
This hypothesis was revised when the construct of Program Value was removed
from the model. Findings indicated that the teacher-educators’ facilitation of reflection
did not have a significant effect on the pre-service teachers’ individual commitment to
the PASS-PORT program. It would be beneficial in a future study to see if the
replacement of the construct of Program Value would impact these findings. Also, if
collaboration is encouraged within the context of PASS-PORT through peer-review,
these findings might differ. This question was beyond the scope of this research, but
might explain the negative relationship depicted by the structural model.
Hypothesis 3: The pre-service teachers’ satisfaction with PASS-PORT will
predict their individual commitment to PASS-PORT (See Figure 4.4).
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Satisfaction
2
(R =0.648)

H3 0.580*

Individual
commitment
2
(R =.379)

Figure 4.4 Satisfaction Predicts Individual Commitment
As discussed above in Hypothesis 2, the teacher-educators’ philosophy and
facilitation of reflection had no significant positive effects, and facilitation of
collaboration had a slightly significant negative effect. In contrast, the level of
satisfaction that pre-service teachers have with PASS-PORT had a statistically significant
effect on their individual commitment to the program (β= 0.580, p<.01). The more
satisfied they are with the program, the more committed they will be to use it. Examining
the R2 of the construct shows that 38% of the variance in Individual Commitment can be
explained by Satisfaction and the educational context factors. When these factors are
removed from the model, Satisfaction explained 35% of the variance of Individual
Commitment.
Hypothesis 4: The pre-service teachers’ perceptions of technology (Relative
Advantage, Compatibility, Complexity, Trialability, and Observability) will predict the
pre-service teachers’ satisfaction with PASS-PORT (See Fig. 4.5).
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Complexity

Relative
Advantage

Observability
Trialability

Compatibility

ns
0.520*

ns

ns

ns

Satisfaction
2
(R =0.648)

Figure 4.5 Perceptions of Technology Prediction of Satisfaction
Of the five perceptions of technology proposed by Roger (1995), only one
(Complexity) had a statistically significant effect on pre-service teachers’ satisfaction
with PASS-PORT (β= 0.520, p<.01). The easier or less complex pre-service teachers’
perceived the PASS-PORT program to be, the more satisfied they were with the program.
The non-significant findings of effects of Relative Advantage, Trialability, Observability,
and Compatibility on Satisfaction might be explained by the context of the PASS-PORT
program. In the educational context of the university, pre-service teachers surveyed were
required to use PASS-PORT. Because it is mandatory, the ability to try out the program
before deciding to use may not be a deciding factor in predicting pre-service teachers’
satisfaction with the program.
When looking at the amount of variance in Satisfaction explained by the
Perceptions of Technology, nearly 65% of the variance was explained by all five
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predictor constructs. When the non-significant predictor constructs were removed, the R2
for Satisfaction became 0.622, suggesting that 62% of the variance in Satisfaction was
explained by how relevant and how easy to use the pre-service teachers’ perceive the
PASS-PORT program.
Hypothesis 5: The pre-service teachers’ individual commitment to PASS-PORT
will predict their frequency of use and routinization of use (See Fig. 4.6).

Individual
commitment
2
(R =.379)

0.308*
Frequency
2

(R =0.095)

0.439
0.356*

Routinization
2

(R =0.416

Figure 4.6 Individual Commitment as a Predictor of Use
Individual Commitment had a statistically significant positive effect on both
frequency (β= 0.308, p<.01) and on Routinization (β= 0.439, p<.01). These findings
suggested that the more committed pre-service teachers are to the PASS-PORT program,
the more frequently they used the program and the more likely they will make it a regular
routine in their education coursework.
One surprising finding occurred by examining the R² of the Frequency construct.
Only 9.5% of the variance in Frequency could be explained by the pre-service teachers’
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individual commitment to PASS-PORT. However, nearly 42% of the variance of
Routinization could be explained by Frequency and Individual Commitment.
Hypothesis 6: The pre-service teachers’ frequency of use will predict routine use
and routine use will predict infused use (See Fig. 4.7).

Frequency
2

(R =0.095)

0.356*

Routinization
2

0.791*

(R =0.416

Infusion
2

(R =0.626

Figure 4.7 Frequency and Routine Use as Predictors of Infused Use
There is a significant linear relationship between the different levels of use. Preservice teachers moved through the levels of use. The more often a pre-service teacher
used PASS-PORT the more likely it became a part of their routine (β= 0.356, p<.01).
Similarly, as the use of PASS-PORT became more routine, pre-service teachers were
more likely to use PASS-PORT to its maximum potential (β= 0.791, p<.01). Nearly 63%
of the variance in the Infusion construct could be explained by the pre-service teachers’
routine use of the program. This is consistent with Informational-Technology research
that suggests the manner of use (routine and infused) are mediating factors between the
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how often someone uses the technology and an increase in performance (Jones, Chin,
Schwarz, and Sundaram, working paper).
Understanding the relationship of the factors that predict pre-service teachers’
infused use of PASS-PORT is the first step in understanding the structural model
presented. Hypotheses 7, 8, and 9 examine the relationship between infused use and the
learning outcomes that are possible with PASS-PORT. As evident in previous research,
pre-service teachers who use electronic portfolios may experience the benefits of
improved technology confidence, increased technology skills and learning of
constructivist practices (McKinney, 1998; Wright, Stallworth, & Ray, 2002). Figure 4.8
presents these hypotheses and the significant path coefficients.
Hypothesis 7: The pre-service teachers’ infused use of PASS-PORT will improve
their learning of constructivist learning practices.
When pre-service teachers’ use PASS-PORT to its fullest potential there was a
statistically positive effect on pre-service teachers’ learning of constructivist practices
(β= 0.695, p<.01). Likewise, the Infusion construct explained 35% of the variance of
Constructivist Learning Practices construct.
Hypothesis 8: The pre-service teachers’ infused use of PASS-PORT will improve
their technology skills.
Infused use also had a statistically significant effect on pre-service teachers’
technology skills. As they achieved infused use of PASS-PORT, their technology skills
improved. Infused use of PASS-PORT explained 48% of the variance in pre-service
teachers’ technology skills. These findings are consistent with other research on
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electronic portfolios that suggest the benefit of increased technology skills (McKinney,
1998; Wright, Stallworth, and Ray, 2002).

Confidence using
2
technology (R =
0.392)

0.593* H9

Technology skills
2
(R =0.483)

0.626* H8
Constructivist learning
2
practices (R =.351)

0.695* H7

Infusion
2

(R =0.626)

Figure 4.8
Infused Use as Predictors of Learning Outcomes
Hypothesis 9: The pre-service teachers’ infused use of PASS-PORT will improve
their confidence using technology.
Infused use also had a statistically significant effect on pre-service teachers’
confidence using technology (β= 0.593, p<.01). As pre-service teachers achieved infused
use of PASS-PORT their confidence in using technology increased. Infused use
accounted for 39% of pre-service teachers’ confidence using technology. These findings
are also consistent with existing research on electronic portfolios that suggest the benefit
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of increased confidence using technology (McKinney, 1998; Wright, Stallworth, and
Ray, 2002).
Summary of Findings
The model presented in this research is too small in scope to examine all factors
that might influence the success of PASS-PORT on pre-service teachers’ learning.
However, it does provide evidence of the importance of pre-service teachers’ satisfaction
with PASS-PORT and resulting individual commitment to PASS-PORT as predictors of
their use of the program. One of the most important findings from this research is that
pre-service teachers’ satisfaction with PASS-PORT explains 35% of the variance of their
individual commitment to the Program. Also important is the linear relationship between
the levels of use: frequency, routine, and infused. The more often pre-service teachers’
use PASS-PORT, the more it will become part of their routine, allowing them to achieve
Infusion and potential benefits. An equally important finding is the small amount of
variance (9.5%) that can be explained by the pre-service teachers’ individual commitment
to the program. This is important because it suggests there are other factors that can
predict the how often pre-service teachers use PASS-PORT.
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CHAPTER 5
IIMPLICATIONS AND CONCLUSIONS
For pre-service teachers, a portfolio is defined as “a structured collection of
teacher and student work created across diverse contexts over time, framed by reflection
and enriched through collaboration, that has as its ultimate aim the advancement of
teacher and student learning” (Wolf & Dietz, 1998, pg. 13). This research embodies the
same objective—the advancement of teacher and student learning. In an effort to help
teacher-educators and pre-service teachers understand the benefits of electronic portfolios
on learning, the researcher investigated the factors that influence the success of attaining
these benefits.
Recent research on the use of electronic portfolios is beginning to question how
customized accountability portfolio systems can actually be used to support the learning
process of pre-service teachers (Barrett, 2005). PASS-PORT is one example of a
customized accountability portfolio system. Within PASS-PORT, teacher-educators and
pre-service teachers have the opportunity to create working portfolios, electronic
portfolios that house pre-service teachers’ artifacts (connected to learning objectives) and
reflections on these artifacts and their learning. This research was one step in
investigating how PASS-PORT can be used as a learning tool specifically in Louisiana
universities, and with new teachers as they participate in Louisiana Teacher Assessment.
The research also provides suggestions for how electronic portfolios can be used
generally in teacher-education programs throughout the country. The purpose of this
research was to investigate the factors that contribute to the impact of PASS-PORT’s
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working portfolios on pre-service teachers’ learning of constructivist practices and
increase of technology self-efficacy as measured by improved technology skills and
increased confidence using technology. By understanding the factors that contribute to
pre-service teachers’ learning, one can improve the implementation of PASS-PORT to
achieve greater success of learning outcomes.
This study was guided by the following broad research questions:
(1)

What factors predict the impact of PASS-PORT on learning of preservice teachers at Louisiana Universities?

(2)

What factors predict the impact of PASS-PORT on pre-service
teachers’ technology self-efficacy by improving confidence and skills
in using technology?

The use of the Partial Least Squares approach allowed the researcher to explore
these questions and let the data speak for itself in an area of educational research that is in
need of empirical research. The structural model that emerged distinguishes the
significant path relationships between factors involved in implementation of a balanced
electronic portfolio system. From the model evaluation, it is evident that pre-service
teachers need to reach infused use of PASS-PORT to achieve the benefits that electronic
portfolios have on their learning of constructivist practices and technology confidence
and skills. One way to reached infused use as proposed by this model and other
researchers (Jones, Chin, Schwarz, & Sundaram, working paper) is to have pre-service
teachers use PASS-PORT more, so that their use becomes part of their regular routine.
This is not to say that simply using PASS-PORT will increase learning outcomes, but
more frequent use will lead to routine use, which leads to infused use.
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The model provides one factor that predicts frequency of use—Individual
Commitment. However, because this only explains 10% of the variance of this factor, the
research implies that other factors exist. It would be valuable to investigate what factors
cause pre-service teachers to use the PASS-PORT program.
The second focal factor to examine is the pre-service teachers’ individual
commitment to the program. If the factor of Satisfaction alone explains 35% of the
variance, then it is important to determine how to increase pre-service teachers’
satisfaction with the program. As suggested by the model, Complexity plays a large role.
Implications for Practice
This research provides clear implications for the current practice of using PASSPORT with pre-service teachers. Suggestions for teacher-education programs, teachereducators, and pre-service teachers that are currently using PASS-PORT are provided
below. This is followed by implications for the general use of electronic portfolios in
other teacher-education programs.
Implications for Teacher-Education Programs
Although accountability portfolios are required by policy to be used in teachereducation programs, if used effectively electronic portfolios can benefit pre-service
teachers’ learning. To be effective in implementing electronic portfolios, teachereducation programs need to ensure that teacher-educators and pre-service teachers are
satisfied with the use of portfolios and committed to using them. It is recommended that
teacher-education programs provide ample orientation to and training with PASS-PORT
to ensure that teacher-educators and pre-service teachers find value in the use of
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electronic portfolios. Orientation to the program should occur early in the pre-service
teachers’ course of study. Likewise, training should occur throughout their course of
study. Some universities have adopted a semester-long one-credit hour course on using
PASS-PORT. Such a course, along with online support and face-to-face support in a lab
setting would provide pre-service teachers and teacher-educators with ongoing training
and support.
Teacher-education programs also need to survey their faculty and students to
determine what barriers exist to using PASS-PORT. These surveys might also provide
suggestions for specific types of training and support needed by the faculty and students.
It is important that teacher-educators support the use of PASS-PORT and realize the
learning benefits available for their pre-service teachers.
Implications for Teacher-Educators
To ensure that pre-service teachers reach infused use of PASS-PORT, teachereducators need to provide frequent opportunities for use throughout their education
coursework. PASS-PORT and the working portfolios should be introduced early in the
course. Teacher-educators should clearly define the purposes of the portfolios for their
courses and allow pre-service teachers ownership of the portfolio process. Allowing
ownership of the portfolio process may increase satisfaction and commitment to the use
of PASS-PORT.
In addition, teacher-educators should informally assess their pre-service teachers’
satisfaction with the portfolio process, so as to increase satisfaction and consequential
individual commitment to the program. In Louisiana, this implication is especially vital
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as pre-service teachers graduate and are required to use the K-12 PASS-PORT program
as part of the state assessment. Teacher-educators should help pre-service teachers
understand the benefits of the working portfolios in PASS-PORT as soon as they enter
the teacher-education program, so that satisfaction and infused use of the PASS-PORT
program will carry into their first years as new teachers.
Implications for Pre-service Teachers
Pre-service teachers should attempt to understand electronic portfolios from two
perspectives—that of student and teacher. As they strive for efficient and effective use of
electronic portfolios, they will benefit as learners. They may achieve increased
technology knowledge and skills, as well as an increased understanding of constructivist
learning practices that can be used when they become in-service teachers.
Pre-service teachers should also understand the use of portfolios from the
perspective of a future teacher. Pre-service teachers should attempt to visualize the use of
electronic portfolios in their future classrooms, building on their experiences using
PASS-PORT. They should reflect upon the learning benefits they gained that can be
carried over to their future students—reflective practices, technology skills, and
technology confidence.
Implications for Generalized Use of E-folios in Education
The implications for the use of PASS-PORT can be generalized to the use of any
type of electronic portfolio system with pre-service teachers. The key is to ensure learners
are satisfied with the e-folio process, committed to it, and use it effectively as a learning
tool. Pre-service teachers are adult learners and need to find relevance in the task they are
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being asked to accomplish. The experiences of pre-service teachers should help the preservice teachers transform from the roles of student to that of teachers as they prepare to
enter their own classrooms. To ensure this transition occurs smoothly, this researcher
recommends that the teacher-education programs and teacher-educators value electronic
portfolios as both assessment and learning tools and model effective use of electronic
portfolios as both using suggestions provided earlier. As pre-service teachers experience
the use of e-folios from the perspective of a student and reflect upon that experience with
their knowledge as a pre-service teacher, they will be able to achieve infused use of efolios. As supported by this research, if infused use is reached, pre-service teachers will
benefit from increased technology self-efficacy and increased learning of constructivist
practices that will benefit them as reflective teachers.
The use of accountability e-folios as learning tools with pre-service teachers may
also provide them with practical experience. Teachers are required by national, state,
district, and building level initiatives to implement programs they may not support fully.
Based on this researcher’s experience as a secondary English teacher, forced initiatives
can cause dissention and allow the teacher to lose focus—the students. If teachereducation programs look beyond the required policy and attempt to understand the
educational benefits made available by e-folios, then they will be teaching their preservice teachers a valuable lesson: Look at every situation with your students’ learning as
the focus. By allowing pre-service teachers to experience this first hand through
understanding the benefits of the e-folio they are required to complete, the teacher-
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education programs and teacher-educators will be preparing the pre-service teachers for
real-world experiences they will encounter as new teachers.
Recommendations for Further Research
The results of this study support the premise that a balanced approach to
electronic portfolios, as suggested by Barrett (2005), has the potential of supporting preservice teachers’ learning. Yet, it also points out avenues of future research that need to
be investigated. The following recommendations for further research is divided into two
types: research questions that relate back to the prediction model in this study and other
research questions that could be better answered using different research designs.
Questions Relating to the Prediction Model
(1)

What factors influence how often pre-service teachers’ use balanced
electronic portfolio systems?

This question needs to be investigated so that pre-service teachers can move through the
levels of use to reach infusion where their use of electronic portfolio becomes effective.
(2)

How do the pre-service teachers’ philosophies of learning predict their
commitment to the use of electronic portfolios as learning portfolios?

Pre-service teachers are “teachers-in-training.” After conducting this study, it only seems
natural that their philosophy of teaching might influence their commitment to the use of
electronic portfolios, as professional learning tools for themselves, and as learning tools
in their classrooms.
(3)

What effect does training have as a predictor of pre-service teachers’
satisfaction, individual commitment and use of electronic portfolios?
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As stated earlier, the training factor was removed from the prediction model. It would be
beneficial to investigate the impact of training as a predictor of factors leading to use.
Other Questions to Be Explored
(1)

How important is use of electronic portfolios to teacher-educators?

Because teacher-educators have the responsibility of introducing electronic portfolios to
their pre-service teachers and scaffolding the use of the program, it would be beneficial to
explore the teacher-educators’ perceptions of the benefits of and their attitudes toward the
use of e-folios.
(2)

How do pre-service teachers’ satisfaction with electronic portfolios
change as they progress through their teacher-education program and
new teacher assessment?

Because satisfaction is a large predictor of pre-service teachers’ individual commitment it
would be important to determine if pre-service teachers’ satisfaction changes over time as
they use the program. A longitudinal study following pre-service teachers into the use of
the e-folio program as part of their state teacher-assessment might provide this data.
(3)

How does the learning achieved through the use of electronic
portfolios carry over into pre-service teachers’ own classrooms?

As stated in the introduction of this dissertation, teacher-educators have the responsibility
to instill in their pre-service teachers the desire, confidence, and ability to be reflective
practitioners. A follow-up study with these participants, as they become teachers, would
examine the extent of their learning of constructivist practices and how they implement
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these practices in their own classrooms. Such a study would also examine the extent of
their use of technology as a learning tool.
Conclusion
This research identified factors that enabled pre-service teachers to maximize the
use of electronic portfolios. The use of an electronic portfolio system strengthens
teacher-education programs by merging constructivist learning theory, alternative
assessment strategies, and technology throughout the pre-service teachers’ courses of
study. Consequently, pre-service teachers benefit from their experiences more fully
based upon their reflections of their work. Electronic portfolios also provide the
opportunity for pre-service teachers to practice using technology, which not only
increases their skills, but their confidence levels as well.
However, simply adopting the use of an electronic portfolio system alone will not
guarantee beneficial use. As this research indicated, successful use depends upon the
pre-service teachers’ satisfaction and individual commitment to the electronic portfolio
system. In this regard, teacher-educators must be committed to use and be able to portray
their commitment to the process in order to provide experiences and motivation for use.
Dedicated use by faculty will enable pre-service teachers to progress through the levels of
use and provide opportunities for them to fully realize the potential benefits that
electronic portfolios provide. Therefore, it is important that teacher-education programs
consider their accountability portfolios as learning tools for effectively preparing preservice teachers to improve student learning in the K-12 setting.
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-0.126

0.889

0.528

0.561

0.638

.435(**)

.427(**)

.511(**)

.582(**)

.543(**)

.417(**)

.365(**)

.608(**)

.346(*)

ZINDCOM6

-0.009

0.078

-0.103

0.904

0.581

0.662

0.727

.548(**)

.481(**)

.601(**)

.627(**)

.500(**)

.418(**)

.456(**)

.515(**)

.361(*)

ZROU1

-0.082

-0.067

-0.116

0.646

0.906

0.691

0.559

0.271

0.265

.488(**)

.592(**)

.480(**)

.335(*)

.309(*)

.528(**)

.480(**)

ZROU2

-0.082

0.048

-0.042

0.524

0.931

0.785

0.494

.306(*)

0.255

.550(**)

.593(**)

.399(**)

.441(**)

.410(**)

.502(**)

.578(**)

ZROU3

-0.023

0.127

0.022

0.631

0.947

0.739

0.689

.367(**)

.332(*)

.629(**)

.716(**)

.568(**)

.561(**)

.507(**)

.544(**)

.605(**)

ZINFUS1

0.063

0.202

0.013

0.677

0.797

0.987

0.647

.639(**)

.606(**)

.762(**)

.740(**)

.555(**)

.599(**)

.514(**)

.643(**)

.633(**)

ZINFUS2

0.076

0.191

0.046

0.664

0.774

0.986

0.635

.580(**)

.546(**)

.718(**)

.663(**)

.533(**)

.482(**)

.440(**)

.608(**)

.604(**)

ZCONST1

0.204

0.245

0.05

0.688

0.563

0.575

0.895

.454(**)

.425(**)

.666(**)

.711(**)

.469(**)

.388(**)

.376(**)

.472(**)

.375(**)

ZCONST2

0.09

0.179

0.02

0.683

0.647

0.657

0.935

.571(**)

.507(**)

.699(**)

.756(**)

.431(**)

.408(**)

.480(**)

.480(**)

.472(**)

ZCONST3

0.065

0.175

-0.009

0.711

0.651

0.636

0.952

.573(**)

.500(**)

.681(**)

.765(**)

.453(**)

.425(**)

.536(**)

.495(**)

.441(**)

ZCONST4

0.048

0.142

-0.081

0.638

0.605

0.606

0.948

.564(**)

.520(**)

.628(**)

.727(**)

.400(**)

.400(**)

.393(**)

.417(**)

.399(**)

ZCONST5

0.094

0.211

0.014

0.693

0.647

0.665

0.959

.591(**)

.538(**)

.712(**)

.771(**)

.481(**)

.466(**)

.474(**)

.478(**)

.457(**)

ZCONST6

0.171

0.217

0.049

0.754

0.472

0.567

0.915

.594(**)

.551(**)

.675(**)

.751(**)

.542(**)

.503(**)

.590(**)

.543(**)

.330(*)

ZCONST7

0.087

0.121

-0.053

0.772

0.487

0.515

0.902

.610(**)

.568(**)

.631(**)

.754(**)

.543(**)

.500(**)

.562(**)

.576(**)

.303(*)
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ZCONST8

0.142

0.19

0.044

0.626

0.552

0.589

0.916

.578(**)

.521(**)

.716(**)

.747(**)

.505(**)

.470(**)

.556(**)

.515(**)

.447(**)

ZSKILL1

0.088

0.123

-0.01

0.527

0.311

ZSKILL2

0.029

0.144

-0.037

0.486

0.321

0.577

0.543

.927(**)

.897(**)

.678(**)

.613(**)

.470(**)

.487(**)

.486(**)

.530(**)

.466(**)

0.583

0.615

.959(**)

.904(**)

.768(**)

.678(**)

.411(**)

.459(**)

.423(**)

.508(**)

ZSKILL3

0.12

0.169

0.056

0.462

0.225

0.506

.514(**)

0.509

.926(**)

.903(**)

.666(**)

.591(**)

.414(**)

.434(**)

.341(*)

.577(**)

.465(**)

ZSKILL4

0.114

0.159

0.015

0.478

0.206

ZSKILL5

0.032

0.134

-0.003

0.451

0.357

0.482

0.516

.864(**)

.828(**)

.660(**)

.624(**)

.456(**)

.524(**)

.440(**)

.584(**)

.397(**)

0.594

0.586

.958(**)

.937(**)

.799(**)

.665(**)

.445(**)

.483(**)

.481(**)

.554(**)

ZSKILL6

-0.034

0.097

-0.1

0.524

0.444

0.677

.567(**)

0.621

.942(**)

.903(**)

.820(**)

.702(**)

.436(**)

.528(**)

.491(**)

.560(**)

.578(**)

ZCONF1

0.094

0.121

-0.027

0.466

0.328

ZCONF2

0.045

0.085

-0.095

0.498

0.333

0.602

0.53

.923(**)

.960(**)

.741(**)

.607(**)

.486(**)

.528(**)

.451(**)

.547(**)

.463(**)

0.605

0.595

.943(**)

.963(**)

.778(**)

.663(**)

.471(**)

.498(**)

.470(**)

.549(**)

ZCONF3

0.152

0.158

0.033

0.334

.445(**)

0.182

0.435

0.38

.803(**)

.876(**)

.570(**)

.476(**)

.468(**)

.564(**)

.381(**)

.491(**)

ZCONF4

0.059

0.033

-0.093

.389(**)

0.455

0.2

0.461

0.467

.845(**)

.898(**)

.628(**)

.574(**)

.509(**)

.556(**)

.369(**)

.613(**)

.359(*)

ZCONF5

0.066

0.158

0.016

0.453

0.347

0.582

.577(**)

.942(**)

.943(**)

.795(**)

.656(**)

.402(**)

.478(**)

.445(**)

.517(**)

.524(**)

ZRELADV1

0.136

0.193

0.122

0.524

0.461

.635(**)

.559(**)

.702(**)

.696(**)

.920(**)

.674(**)

.591(**)

.491(**)

.507(**)

.681(**)

.518(**)

ZRELADV2

0.107

0.195

0.043

0.73

0.644

.704(**)

.743(**)

.660(**)

.622(**)

.897(**)

.860(**)

.697(**)

.692(**)

.607(**)

.737(**)

.574(**)

ZRELADV3

0.1

0.254

0.078

0.494

0.541

.712(**)

.692(**)

.803(**)

.772(**)

.906(**)

.744(**)

.462(**)

.562(**)

.551(**)

.558(**)

.521(**)

ZCOMP1

-0.017

0.116

-0.092

0.67

0.653

.657(**)

.774(**)

.646(**)

.603(**)

.782(**)

.917(**)

.621(**)

.646(**)

.637(**)

.681(**)

.516(**)

ZCOMP2

0.079

0.136

-0.046

0.59

0.693

.729(**)

.690(**)

.676(**)

.661(**)

.792(**)

.926(**)

.702(**)

.658(**)

.572(**)

.757(**)

.613(**)

ZCOMP3

0.112

0.15

-0.008

0.623

0.528

.562(**)

.746(**)

.585(**)

.505(**)

.717(**)

.899(**)

.613(**)

.590(**)

.519(**)

.659(**)

.488(**)

ZCOMPL2

0.145

0.158

0.004

0.572

0.421

.557(**)

.463(**)

.492(**)

.474(**)

.624(**)

.685(**)

.819(**)

.626(**)

.516(**)

.708(**)

.286(*)

ZCOMPL3

-0.043

-0.077

-0.13

0.472

0.448

.452(**)

.442(**)

.391(**)

.444(**)

.542(**)

.610(**)

.943(**)

.766(**)

.535(**)

.746(**)

0.275

ZCOMPL4

-0.055

-0.102

-0.138

0.496

0.508

.460(**)

.459(**)

.371(**)

.410(**)

.561(**)

.582(**)

.889(**)

.663(**)

.569(**)

.658(**)

.371(**)

ZTRIAL1

-0.004

0.085

-0.124

0.481

0.517

.609(**)

.485(**)

.563(**)

.590(**)

.678(**)

.684(**)

.719(**)

.950(**)

.619(**)

.631(**)

.403(**)

ZTRIAL2

0.026

0.054

-0.077

0.416

0.394

.424(**)

.417(**)

.421(**)

.467(**)

.528(**)

.620(**)

.753(**)

.943(**)

.511(**)

.550(**)

.289(*)

ZOBS1

0.134

0.115

0.012

0.276

0.163

.302(*)

.374(**)

.408(**)

.374(**)

.363(*)

.334(*)

0.206

0.261

.699(**)

0.267

0.123

ZOBS3

0.161

0.196

0.097

0.498

0.488

.467(**)

.492(**)

.406(**)

.397(**)

.599(**)

.638(**)

.681(**)

.638(**)

.926(**)

.624(**)

.353(*)

ZSATIS1

-0.041

-0.023

-0.083

0.616

0.551

.599(**)

.528(**)

.571(**)

.563(**)

.707(**)

.755(**)

.800(**)

.611(**)

.574(**)

.989(**)

.550(**)

ZSATIS2

-0.053

-0.029

-0.092

0.625

0.56

.614(**)

.489(**)

.584(**)

.577(**)

.693(**)

.743(**)

.796(**)

.626(**)

.531(**)

.985(**)

.547(**)
.510(**)

ZSATIS3

0.001

0.047

-0.038

0.664

0.557

.661(**)

.554(**)

.589(**)

.578(**)

.751(**)

.757(**)

.752(**)

.603(**)

.640(**)

.970(**)

ZFREQ1

-0.156

-0.064

-0.025

0.165

0.454

.412(**)

0.222

.409(**)

.361(*)

.435(**)

.447(**)

0.206

0.232

0.132

.406(**)

.819(**)

ZFREQ2

0.021

0.176

0.117

0.339

0.534

.581(**)

.459(**)

.535(**)

.477(**)

.562(**)

.530(**)

.303(*)

.334(*)

.297(*)

.504(**)

.933(**)

ZFREQ3

0.041

0.144

0.089

0.437

0.599

.646(**)

.446(**)

.498(**)

.428(**)

.572(**)

.583(**)

.390(**)

.391(**)

.380(**)

.535(**)

.929(**)
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